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One man put up this floor in seven 
hours with a Modern Molding Machine 
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Your floors can look like this tf you want them to. 





The MODERN is a simple and inexpensive machine that turns out perfect molds 
at a speed that makes a tremendous saving in the cost. 

The castings made in this way are so perfect that the machine shop expense is 
very greatly reduced—one of our customers says 40 per cent. 

Send us a casting you are making in large quantities and we will tell you how 
many would be a day’s work for the MODERN with unskilled labor. 

Do not delay action any longer. 


ANNOUNCEMENT 


We desire to announce that we are now the manufacturers of the NORCROSS 
Jolt Ramming Molding Machineand also the BUCK’S Roll-Up Device. If you are 
considering further foundry equipment you will be well repaid for communicating 
with us. 


ARCADE MANUFACTURING COMPANY 


FREEPORT, ILLINOIS, U. S. A. 


a 

























Everything You Need InYour Found ry 
Obermayer’s “Cadet” Core Oven 





Portable Style 


The “Cadet” is small, does good work, in fact, is the 
same design, the same in every particular as our larger 
ovens, save in size. The “Cadet” has only three shelves: 
two 23% in. deep, 4% in. high; and one 23'% in. deep, 
and 9% in. high. 


Every up-to-date Core Room has use for our “Cadet” 
no matter what other ovens you have in use. 


DIMENSIONS 
Height (with legs) - - - - 44. inches 
Height (without legs) - - - 36% inches 
Width - - - - - - - - 29% inches 
Depth - - - - - - - - 32% inches 


Write us for Core Oven Circular No. 140-E. 














Obermayer’s Rillton Sea Coal Facing 


We make this at our Rillton plant, which, by the way, is the largest of its kind in the country. 





Notice the several grades: 


No. 1 (coarse) for very heavy castings. 
No. 2 (medium) for heavy castings. 
No. 3 (fine) for medium castings. 

No. 4 (extra fine) for light castings. 














And then we make a grade which we call 


GENUINE BOLTED SEA COAL 


For very light castings and architectural work. Sold in carloads or less. 


The §S. Obermayer Co. 


CINCINNATI CHICAGO PITTSBURGH 
Canadian Agents: The Dominion Foundry Supply Co., Toronto and Montreal. 
OFFICES AND REPRESENTATIVES: 



































Milwaukee, 696 Prospect Ave. Cleveland, 6305 Euclid Ave. Denver, 305 Appel Bldg. @ 620 19th &. 
Troy, Campbell's Highway (& Thomas St. Brooklyn, 276 78th St. San Francisco, 208 First St. 
St. Louis, 1604 N. Broadway Toronto and Montreal, Canada. 
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MOLDING MACHINES FOR LARGE WORK 


Interesting practice at the plant of the Buckeye Engine Co., Salem, O., where 


molds weighing 10,000 pounds and over are rammed on jarring machines 


HILE THE production of ma- possible losses during the experimental This problem has, however, been suc- 
chine-made molds for small and stage, which would necessarily increase cessfully solved at the plant of the 
medium work has reached a high in proportion to the weight of the cast- Buckeye Engine Co., salem, O., where 

tate of development, corresponding prog- ings. Adequate equipment for molding flasks weighing 10,000 pounds and over 
dhe , - é 


large floor jobs on machines is another are rammed on jarring machines. Molds 
ress has not been made on large and 5 al acs < a 
‘ drawback which has, to some extent, re- for large gas engine beds and cylinders 
eavy work, although many machines of ; “ i! 

ss a tarded their use on large work. Yet are made in this way and the average 
arious types have been designed for this shops provided with modern conveying cost of floor work has been reduced 60 





purpose. This is partly due to the re-  anq handling machinery can use molding per cent. Hardly a year has_ elapsed 


luctance of foundrymen to withstand machines to advantage on large floor jobs. since the first machine was_ installed, 




















1—DraG HAF oF a CyLINpER Motp RAMMED ON A JARRING MACHINE. THE FLasK 1s 8 Feet 6 INcuES x 6 Feet x 3 
FeeT AND WEIGHS 10,000 Pounns 
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Fic. 6—ONE OF THE SMALLER JARRING MACHINES IS SHOWN ON 
SHOWN IN 


and so satisfactory have been the re at a pressure of 100 


sults that it is the intention to mold of the large molds ar 


engine beds and cylinders, the cope and 
drag flasks of which will 
20,000 to 30.000 pounds each, 


machines. 


weigh from 


shown 


on jarring In F 


a large cylit 


The present equipment consists of pattern which mounted on a 


board, and the flask 
10,000 


three machines, one of 14,000 pounds ca 
Wm 


Kewanee, Ill, and two of 


Demmler & pounds. It is 8 feet 6 


3,500 


pacity installed by 


Bros., long, 6 feet wide 


and 7,000 pounds capacity each, fur- the table of the Demmler machi 


by the Herman Pneumatic Ma- is shown slightly above 


Zelienople, Pa. 


nished 


chine Co., Air is used is only 60 x 52 





SMALL JARRING MACHINI 


Gas Engine Cylinder Mold. 


as clamped weighs 


and 


which 


> ELLANEOUS 


] 


de ep, have 


time req 
shown. W 


hour was 


with sand, no conveyor having 


installed 


level, Fig 





Work, 


table, 


and flasks mounted in this 


12 feet x 6 feet x 42 inches 
been succ fully rammed. The 
flask 


ured for 


as about 10 minutes, while one 


filling the flask 


been 


consumed in 


for this purpose 


rammed on 
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Fic. 8—Gas ENGINE CYLINDERS 


Fig. 1, is shown after the pattern was 
drawn by the overhead crane. From the 
that 
little time will be required to finish the 


illustrations it will be seen very 


mold. 


Cope Half of a Cylinder Mold. 


The half of the large cylinder 
mold made a cast flask, 9 feet 
3 inches x 7 feet 8 inches x 36 inches 


cope 
in iron 
deep, is shown in Fig. 3. The weight 
of the finished 
18,000 pounds. 

shown in place in Fig. 4, and in Fig. 5 


is approximately 


mold 
The steam chest core is 


the cylinder core is being lowered into 


the mold by an overhead crane. 


The large Herman pneumatic molding 


machine is shown at the left, Fig. 6, and 





Fic. 


WITH A PNEUMATIC 


“The FOUNDRY 





ON JaRRING MacHINes. WEIGHT 3,650 


EAcH 


this 
It 


includes the drag halves of four cylin- 


miscellaneous floor work made on 


machine is shown in the foreground. 


der head molds, 26 inches in diameter, 


the drag halves of four funnels made 
two in a mold, and the drags of four 


core plates are shown in the background. 


Smaller Work. 


A small machine of the Herman type 
at the left, the 
drags of various molds rammed on the 


is shown Fig. 7, and 


same are shown in the foreground. 


These include three piston heads, four 
valve cage molds and four throttle valve 


molds. The flask on the machine is 2 x 
4 feet and contains four wipers on one 


pattern plate. 


9—Gas ENGINE Bep RAMMED ParTLy oN A Mo.tpinG MACHINE AND FINISHED 
RAM MER. 


WEIGHT 9,300 PouNps 
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Two gas engine cylinders, 18-inch 
bore and 21 inch stroke, weighing 3,650 
pounds each, are shown in Fig’ 8. The 


molds were rammed on jarring ma- 
chines, the patterns drawn by cranes, 
the molds dressed, cores set and ‘the 


castings were poured the same day. The 
actual time for making each mold was ‘ 
hours, one skilled mechanic and helpe 
having been engaged on each. 


Molding Machine Castings. 


In Fig. 9 a bed casting 
made partly on a molding machine an 
partly by hand. The machine was not 
of sufficient capacity to ram the mold 
when the flask was full of sand and 
only sufficient sand was put the 
flask up to the capacity of the machine, 
and later the flask filled and the 
ramming was finished with a pneumati: 
rammer. If the machine were of suf 
ficient capacity to handle the load th 
mold could have been completed, th: 
and cast the day. A 
skilled molder and a helper worked 9 
hours on this mold and a handy man 
was engaged for three hours to assist 
in dressing the same. The weight of 
the casting is 9,300 pounds. 

In Fig. 10 is shown the distance pie 
for a gas engine made on a molding ma 
chine. The _ pattern by 
crane, the mold dressed and the core set 
by a skilled molder and his helper in 
9 hours. The weight of the casting was 
3,800 pounds. 

The two uncleaned castings shown ot 
top of the bed, Fig. 11, are distance 
pieces for gas engines and weigh 960 
pounds each. These were made on mold 
ing machines by a handy man and his 
helper in 9 hours. This record was 
made the second day after he was put 
on the work and he had been employed 
as a helper to a skilled molder for about 
six weeks. 


is shown 


into 


was 


cores set same 


was drawn 


PIG IRON SPECIFICATIONS 


The January meeting of the Phila- 
delphia Foundrymen’s Association re- 
ceived the report of the special co 
mittee appointed a month previous 
draw up standard specifications for 
pig iron. This committee is co: 
posed of Walter Wood, R. D. Wio 
& Co., chairman; A. E. Outerbrid 
Jr. Wim. Sellers & Co, Inc; D 
Richard Moldenke, secretary Americ 
Foundrymen’s Association; George 
Davis, chemist; and H. L. Haldem: 
Pulaski Iron Co. The association 
dered the report printed and distri! 
uted and continued the committee f 
the handling of further matters arisit 


in this connection. The full repo: 
follows: 
Your committee would respectfully rep 
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that, following the instructions of your associa- 
tion, they have, in drawing the enclosed speci- 
fications, abandoned the buying of pig iron by 
number. The tables are so arranged that dif- 
ferent qualities of pig iron can be accurately 
designated by their chemical content. There 
are three points which, perhaps, it is desir- 
able to speak of. 

First—As buying by analysis fails as to a 
standard for newspaper quotations, it is 
posed that there shall 


pro- 
be a grade established 
upon which can be based, known as 
“No, 2,” which shall be of a quality of metal 
similar to the foreign standard grading upon 
which warrants are issued, this grade to an- 
alyze as stated in the specifications. 
Second—So that buyers and sellers can read- 
ily express the character of the metal they 
want, symbols have been put after each analy- 
Sis, the 
will 


prices 


combination of which into one word 
exactly what the buyer desires, 
thus saving considerable expense in telegraph- 
ing. Further, these symbols condensed into a 
word will be of value when warehousing iron, 
as the word 


express 


the certificate will 
iron that is stored. 
Third—If a purchaser wishes to split the 
steps at which (0.50 per cent), 
the tables are so arranged that he can desig- 


written into 


accurately describe the 


silicons vary 


nate silicons with a difference only of 0.25 
per cent. 
Your committee believes that, with these ex- 


the new departures 
y clear and that the tables are 
that it will be possible for any 
one in the foundry business to designate with 


planations, the reason for 


will be entirely 


Ss 


9 arranged 


precision the metal he desires. 


Proposed Standard Specifications for Foundry 
Pig Iron. 


Analysis—It is recommended that all pur- 


chases be made by analysis. 
Sampling—Each 


carload or its equivalent 


shall be considered as a unit. At least one 
pig shall be selected from each four tons of 
every carload, and so chosen from different 
parts of the car as to represent as nearly as 


possible the average quality of the iron. 
Drillings shall be taken so as to fairly 
represent the fracture surface of each pig. 


[he sample analyzed shall consist of an equal 


quantity of drillings from each pig, well 
mixed and ground before analysis. 
Percentage of Elements—Opposite each per- 


centage of the different elements a syllable has 
been affixed so that buyers, by combining these 
syllables, a code word to be 
n telegraphing such inquiries as they may de- 


can form used 


ire to make. 


CARBON. 
Total carbon not less than 3.25 per cent. 

SILICON. 

er cent. Symbol. 

A, OTE ON RE E ET Gr Ce Ca 
BOS - hincvncastandeds 66s@esecoumeees Ce 
BOG csi disaster on cua euewenmees Ci 
), Pr rerr rer rrr rrr et er cor Co 
SE oi kcccandcntauacataneaueeweneenen Cu 
SOG kev seen ssecvessegeastnekav ween Cy 
BSG adele ciuccdecateee teers moneemers Ch 
0.25 allowed variation. 

SULPHUR. 
er cent Symbol. 
SS: ee ar iy rec ry Sa 
COW cvecadsiNnss oe edew eee eeeeeene Se 
CMG. esckusnsnevesaa een se eeaaeeiee Si 
COG oh ste ch vodeseetewae cence eeeaee So 
Oe. Whew deka ced eceknweoreneeeaueas Su 
CR eee Ses ees bce eee weearees Sy 


Maxima gravimetric method. 
PHOSPHORUS. 


er cent. 
We O20 endian cree ueabon amen Pa 


ess 











ENGINE. 


MotpInc MACHINE Jos. WEIGHT 


3,800 Pounps 


Fic. 10—Distance Piece For GAS 
WE Sea cbuheceuledt acre baateucue ene Pi 
eee. he ace ded ccna hea e ee ee eee Po 
DE! “witch nee tee wiecdsWinexueiueees Pu 
Mee, -walbivind<<dnapatanedavunewradaaad Py 
0.15 allowed variation. 

MANGANESE. 

Per cent. Symbol. 
MEG) Gawks tub acveaccnuas tevuneeenke Ma 
ee) Nacénecanpdumdcaseseceeubsauane Me 
CO eS ee ea at eee eee Mi 
BG .cacdicacandnanwacedureusscuuenes Mo 
BE? eae satacnten wantueeacuasanead Mu 
Ba -Seetwra peeves and oed ween eas My 
0.20 allowed variation. 

Example—Code word Ci-se-pima represents 
Silicon, 1.50; sulphur, 0.04; phosphorus, 0.60; 
manganese, 0.40. Whenever standards one-half 
between the standards above are desired, they 
will be designated by the symbol X. Thus: 


“Cix’” means 1.75 per cent silicon or in trade 


parlance 1.50 to 2.00 per cent silicon; and 
“Cox”” means 2.25 per cent silicon, or in trade 
parlance 2.00 to 2.50 per 
market quotations a grade shall be assumed 
to be known as No. 2 analyzing: Silicon, 2.50 
per cent and over, and sulphur 0.04 per cent 
or under. 


The association held its annual elec- 
tion and continued for another year 
the entire list of officials, as follows: 

President, Thomas Devlin, Thomas 
Devlin Mfg. Co.; vice president, Alex. 
E. Outerbridge Jr., Wm. Sellers & Co., 
Inc.; treasurer, Josiah Thompson, J. 
Thompson & Co.; secretary, Howard 
Evans, J. W. Paxson Co.; 
committee—E. E. 
1; al & 
Davis, James S. 


cent silicon. For 


executive 
M. 
George C. 


Brown, Thomas 
Eynon, Haldeman, 


Stirling. 








Fic. 11—DIstaANceE PIECES ON 


Tor oF ENGINE 


MACHINES 
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MANUFACTURE OF STEEL FOR CASTINGS 


Discussion of the relative advantages and disadvantages of the open- 


hearth and converter steel processes for the production of steel castings, 


HE United States contains about 170 
i@ active foundries devoted to the man- 

ufacture of steel castings, not in- 
cluding other steel plants where cast- 
ings are occasionally produced, inci- 
dental to their regular business. Of 
these 170, about 101 can make open- 
hearth castings, 43 can make Bessemer 
converter castings, and 45; can make 
crucible steel castings, while the num- 
ber of furnaces of the different kinds 
Acid 85: 


basic open-hearth about 90; 


are: open-hearth, about 
convert- 


ers, the producing equivalent of about 


27+, and crucible melting pots about 
750. The tonnage of the different 
kinds of steel produced in 1904 and 
1907 is shown in Table I. Even the as 
tonishing percentage increase in the 
production of total castings is less 
significant than the increase in castings 
made by the basic process. This con 


dition of affairs is too well known to 


require more than a _ passing men- 


tion, and is reflected in the production 
of steel for purposes other than cast 


ings, as shown by Table II. In short, 


Table I—Steel Castings and Total 
Steel Produced in the United States. 
In- 
crease, 
1904. 1907. Per 
Tons. Tons. cent 
Acid open-hearth cast- 
ER Aree aes 0.560008 203,915 379,401 86 
Basic open-hearth cast- 
1 SS een noece 98,919 366,476 270 
Bessemer converter 
CONES 2. so sscceuic 16,051 33,300 107 
Crucible castings (es- 
REMIRGOED 60.0 cio ove 3,000 6,000.0. 
Total steel castings.. 321,885 785,177 146 
Total steel, all kinds.13,859,887 23,359,637 70 


it is now recognized that the growing 


scarcity of low-phosphorus ores, in 
comparison to the ever-increasing de- 
mand for them, is rapidly forcing upon 
all the steel 


country the only process available to 


manufacturers of this 
them for the reduction of phosphorus. 
Whether this circumstance is or is not 
a benefit to the steel casting industry 
the this paper 


is one of objects of 


to study. 


The distinguishing features of the 

“rr nted at the December meeting of th 
Pittsburg Foundrymen’s Associatior 

+The actual number of active converters is 
close to 60, but the majority of these are not 
capable of continuous production, so their 


producing efficiency is much less. 


acid open-hearth process for making 
steel castings are: 

An acid slag with the consequent 
inability to purify the metal from 
phosphorus or sulphur. This acid slag 
is a much energetic oxidizer 
than is the basic open-hearth slag, 
the result that the purification 
rapid and the steel also is 
less oxidized: at the conclusion of the 
(other things being equal). 
Furthermore, the amount of acid slag 
about that of the 
slag in the basic open-hearth process, 
so that the blanket of heat between 
the flame and the metal is thinner and 
the heat the 
acid process. 


less 


with 


is less 
process 


is only one-half 


efficiency is greater in 


The amount of steel scrap used in 
the acid process is much greater than 
in the basic, the result of 
two mentioned, 
the 
can 


which is 
conditions just viz.: 


heat efficiency being high we 
melt a infusible 
charge than is possible in the basic 
the purification being 
slow, it is desirable to have less pig 
the The open- 
process approaches a 
process this 
the crucible pro- 
differences being the 
the fact 
that the metal is exposed in the same 
chamber as the flame. 


quickly more 


furnace, and 


charge. acid 


thus 


iron in 
hearth 
and, in 


mere remelting 


respect, resembles 
the 
size of 


cess, chief 


larger charge and 


Recarburization may take place in 
the acid furnace, but must be effected 


in the ladle in the basic process. 


Flexibility of Composition and 
Tonnage. 


The 
sition of open-hearth steel (both acid 


flexibility of chemical compo- 


and basic) is very slight. Generally 
all the charge is “dosed” to the same 
composition and all the castings made 
from that heat must be alike. This 


greatly increases the difficulty of mak- 


ing steel castings of special carbon 


contents, or of alloy steels, because 


just enough castings to take the whole 
and no 


charge of a furnace, 


must be 


more, 


made ready from orders re- 


quiring the special material, and, even 


then, the scrap and risers must be 
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kept separate in certain cases, as, for 
example, after making nickel: steel. 

The flexibility of both the acid and 
basic open-hearth process in regard 
to tonnage made is also very slight, 
because fuel economy and 
tear on the furnaces demand that they 
be run continuously, if at all, and the 
capital invested in apparatus is too 
large to allow it to lie idle much of 
the time. 

The waste of metal by 
oxidation is less in the acid open 
hearth process than any except the 
crucible process, and this is a potent 
factor towards economy. 


wear and 


loss and 


Temperature of Metal. 


As regards the temperature of metal 
produced, both the acid and_ basic 
open-hearth processes face the diffi 
culty that the lining of the furnace 


must always be heated to a higher 
temperature than the metal in it 
There is no limit within reason to 


the temperature we can obtain, but at 


Table II—Production of Acid and 
Basic Steel in the United States. 


In 
crease, 
1904. 1907. Per 
Tons. Tons. cent 
Acid open-hearth..... 801,299 


1,269,773 58 
01 


Basic open-hearth..... 5,106,867 10,279,315 1 


Bessemer converter... 7,859,140 11,667,549 48 
a reer 92,581 143,000 55 
WOM, de ta de aes 13,859,887 23,359,637 70 
high heats the furnace must be ex- 


pected to suffer more in 
than the metal gains. 


proportion 


Fuel Economy and Time of Operation. 


The fuel economy of the acid open- 


hearth furnace is greater than any 
process except the Bessemer. 

The time of operation in the acid 
open-hearth furnace is less than in 
basic, chiefly because of its 


gre 
heat efficiency and its being more 
a remelting than a purification pro 
It takes nearly twice as long as 
crucible operation, however, and m 


times longer than the Bessemer. 
Length of Campaign. 
The 


hearth 


campaign of the acid op 


furnace before it is necess: 


~ 














gots 
ler 
Is tl 
both 
fore 
lize 
anta 
amo 


Mor 
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to cool it down for repairs is nearly 
1,000 heats, as compared with 350 for 
the basic furnace, and 20 to 1,000 for 
the converters usually employed for 
castings, 


Operation and Installation Costs of 
Acid Open-Hearth Furnaces. 


The cost of installation of an acid 
open-hearth furnace is greater than 
for any but a basic furnace. A fur- 


nace of 15 to 30 tons capacity will 
cost from $12,500 to $30,000, depend- 
ing upon layout, etc. 

The cost of operation of the acid 
ypen-hearth 


is greater than the basic 


process and less than the converter 


ind the crucible. Its expense is due 
thiefly to the high price commanded 
by the low-phosphorus, low-sulphur 
scrap and pig iron which it requires. 
One disadvantage of the open-hearth 
process as compared to the converter 
is that it teem into 
molds one large heat of metal at long 


intervals 


costs more to 


than to teem several small 


heats almost continuously, because the 
latter method better or- 


ganization, of pouring the steel over 


permits of 


the lip of the ladle instead of through 


and avoids the occasional 


the ladle 
and 


a nozzle, 
before 
skulls, 


hurry to get 


+ 


the steel 


empty 
cools produces 


defective castings, etc. 
Quality of Acid Open-Hearth Steel. 


steel 
stands above all except crucible, but 


In quality, acid open-hearth 
r castings, acid steel has advantages 
er basic that do not apply when in- 
Un- 


ler comparative conditions basic steel 


gots are to be made and rolled. 


is the most liable of all to blow holes, 
both because the final slag, and there- 
metal, is 


fore the more 


the 


highly oxi- 


lized and because basic slag is 


the desired 
the steel. 
Moreover, the very low point to which 


intagonistic to getting 


amount of silicon into 
sulphur is occasionally reduced in the 


basic process is an enemy to sound- 
amount of sul- 
The fact that 


basic heats are longer is an addi- 


ss, for a moderate 


ir reduces wildness. 


ial temptation to rush them un- 
y, thus producing overoxidation at 
with all its 
the 


led in 


end attendant evils. 


ally, large amount of silicon 


recarburizing for casting 


rk produces a special danger of 
hosphorization from the basic slag. 
t that 


open to 


must be observed the acid 


cess is also dangers re- 


ting in bad quality of metal, prom- 


nt among which is that of over- 
dation during melting because there 
so little reducing agent present. 


the best quality of steel for struc- 


“Fe FouNDRY 


tural work, de- 
mand that the acid charge shall con- 
tain at least 30 or 40 per cent of pig 
iron, and that no oreing shall occur 
f least half an 


tor at 
steel is tapped. 


engineers sometimes 


hour before the 

Similar provisions for casting work 
would insure a better quality of acid 
but 
the process. 


castings increase materially the 
Steel scrap in 
small pieces and a charge which melts 
cold, are conditions which increase the 


danger of over-oxidation. 


cost of 


Characteristics of the Basic Open- 
Hearth Process. 


The basic open-hearth process em- 
ploys a basic slag rich in lime—45 to 


**eeeeF” 
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55 per cent including magnesia—with 
the consequent ability to rid the bath 
of phosphorus 
amount of 


and an 
sulphur. 


important 
The slag is 
large in which reduces the 
heat efficiency of the furnace, and 


amount, 
ne- 
cessitates using a large proportion of 
pig in the charge, so that it shall melt 


easily. The slag also contains 


over 
80 per cent of metallic oxides, in- 
cluding often 20 to 25 per cent of 
oxide of iron, so that the metal is 


likewise liable to be charged with ox- 


ide, lowering its quality and _ intro- 
ducing a tendency to blow holes. 
The scrap used in the basic fur- 


nace is usually only about 50 per cent 


of the charge, in order that there may 


easy 


ye enough pig present to secure 


melting and furnish enough reducing 


agencies to prevent excessive oxida- 


melting. 
take 


tion of iron during 


Recarburization cannot place 


REMOVABLE 


251 
in a basic furnace because the re- 
ducing agents added, especially sili- 
con, will reduce phosphorus from 


the slag. 

Even with the limited contact with 
the slag which exists in the ladle, the 
metal will contain often 0.020 per cent 
more phosphorus after recarburizing 
than before, but this condition is read- 
ily guarded against by previously re- 
ducing the phosphorus below the 
point determined upon as the maxi- 
mum desired. It is only on those 
rare occasions when a violent reaction 
takes place between metal and 
slag during recarburizing and a large 
amount of phosphorus is reduced that 
the steel is seriously affected. 


the 





Bottom CONVERTER 


The flexibility of the basic open- 
hearth process, both in chemical com- 
position and tonnage of the product, 
is very slight, for the reasons 
The flexibili- 
ty in composition of product may be 


given 
under the acid process. 


increased by using a tilting furnace, 


but these are costly to install and 
keep in repair. 
Loss of Weight. 

The loss of weight between metal 
charged and produced in the basic 
open-hearth process is greater than 
that of the acid process, but is only 


one-third to one-fifth of the converter 
process. It is to be how- 
ever, that when very low figures for 


observed, 


waste are obtained in the basic proc- 
ess, it is by means of excessive oreing, 
too much scrap in the 
charge, both of which have the effect 


or of steel 





of lowering the quality of the cast- 
ings by over-oxidation. 


Temperature of Basic Open-Hearth 
Steel. 

The temperature 

sufficient for all 

pounds weight, 


of basic is 
100 
and even smaller, 
if there are not too many of them to 
be poured at the same time, because 


then 


steel 
castings over 
in 


the length 


gin Of 


the 
with 


time required for 
metal 
the 


stopper troubles, misruns, etc. 


teeming makes cool to- 


wards the end of 


Small- 


dangers 
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also directly dependent upon the 
length of the working chamber, the 
latter factor will always far outweigh 
the former. One has only to observe 
the recent fuel economies obtained by 
increasing the capacities of ingot fur- 
to 70 and 75 tons, and the 
with steel makers 
have adopted this change, to empha- 
size this condition as much as it mer- 
its it. Excellent quality of steel cast- 
ings can, with skill, be 
furnaces, and 
this circumstance deserves attention. 


naces 


readiness which 


due care and 


made in these small 


— 
<r 


. ae Sas Ss 
MIM IM MIM IL 
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than the acid process. This makes 
labor and fuel charges per ton high, 
and is the cause of the flexibility of 
the production being slight, when 
compared to the converter and cruci- 
ble processes. 

The campaign of the basic furnace 
is only about 350 heats, after which 
repairs must be made which are mor 
costly than those of the acid furnac: 
and much more so than those of th 
converter or crucible furnace. 

In cost of installation the basic fu: 
nace is highest of all, being a fe 
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2—PLAN 
sized heats would solve this difficulty, 
will suffer 
to 


lurnaces 


but even then the furnace 


from the high 


temperature 
it is heated, and open 
15 
ly to operate 


which 
hearth 


Ph - rn er, iter ar met 
of less than tons capacity are cost- 


prodt 
i 


account of their proportionately 


per ton of on 


er charges for labor in operation and 
repairs, their lower heat efficien 


their 


y and 


increased fixed charges per ton, 


these including interest on investmen 
It 


shorter 


superintendence, etc has been wel 


contended that a 


furnace 


suffer less from 


and 
good 


the furnace 


expansl yn con 
traction, 
tice to 


oftener than is 


but, as it 1s not prac- 


cool down any 


necessary, and as fuel 


economy length of 


of 


and 
life 


campaign, es 


pecially ports and roof, are 


=e 
oS 























AND SECTIONS 


OF 
The heat efficiency of the basic fur- 
the of all those 
for steel making, chiefly because 


nace is lowest used 
the 
heat must penetrate a very bulky slag 
with low in 


heat-conducting power 
order to reach the metal. The more 
impure the metal used for purification, 
the greater will the bulk 
slag although this 


compensated 


be of the 


necessary, circum 
for 
the 


metal 


stance is somewhat 
greater ease 
but the 


also requires a longer 


by the 


with which 


metal melts, impure 
for con- 
version, with the consequence of more 
fuel that 


both in fuel and labor charges. 


time 


burned, so 


there is a loss 


The basic open-hearth operation is 
also the longest of all, averaging per- 
haps an hour or so longer per heat 
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hundred dollars more than the 
furnace on account of the greater 
for basic than for acid material. 

Add to the 


the 


acid 
st 
labor and fuel charges 
open-hearth the costli- 
ness of its repairs, and we have its 
chief items of expense, but the cheap- 
ness of the pig and scrap suitable for 
it more than make up the differ 

so that the basic furnace is the c! 
est one 
steel. 


of basic 


ce, 
in- 
ip 


in America in which to ke 


Quality of Basic Open-Hearth Steel. 


The of basic open-he 
steel is believed to be lower than 
cible and acid 
reasons 


quality 


open-hearth steel, 
When 


=? 


steei 


already given. 


pared with converter it se 








shop practi © suitable for 
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probable that the basic steel would 
be preferred except for its liability to 
blow holes. These pests of the cast- 
ing industry are more feared by the 
consumer than the producer because 
he sometimes has to spend money ma- 
chining the castings before he finds 
them defective, and this represents a 
financial loss to in addition to 
the delay before castings can be made 
to replace them. In actual tests, the 
basic and converter 
close together, 


him 


steels run 
although it is possi- 
ble to produce castings extra low in 
phosphorus by the basic process when 
this is a consideration, and therefore 
more durable under shock tests, al- 
though this is seldom, if ever, applied 
so far as we know. 


very 


Characteristics of the Converter 


Process. 

The distinguishing features of the 
converter process are: 

An acid slag with the consequent 
inability to purify the metal from 
phosphorus or sulphuf and the re- 
sulting necessity of purchasing pig 


iron low in these two elements, and 
therefore higher in price. 
of 
per 


The amount 
slag is 10 or ll 
of the bath 
and it is even more tenacious of oxy- 
the 
because lower 


the only about 


cent the weight of 


gen than acid open-hearth 


in metallic oxides. 
this respect the metal is 


ed 


more 


well protect- 
but 
by 


from over-oxidation, this is 


than overbalanced the 


of 


strongly 


Ta- 


pidity the conversion and _ the 


oxidizing conditions which 


produce it. In short, there is more 
iron burned to oxide in the converter 
process than in any of the others, 


but no iron oxide is added to the 


slag from extraneous sources as in 


voth of the modifications of the open- 


earth process. 


The converter uses a relatively small 
mount of steel oa 


scrap—Say per 


ent or so—being merely what can be 
elted with the iron in the cupola. 


Recarburization may take place in 
ie converter and this is a source of 
light saving since there is a notable 


eduction of iron from the slag there- 
y. It 
lixing and distribution of carbon and 


also insures a more pertect 


licon. 
Flexibility of the Converter. 


The flexibility of the converter proc 
ss in the composition of steel 
greater that of 
f the other processes. This requires 


pro- 


uced is than any 
) explanation in relation to the open 


earth processes since the smaller size 


§ the converter heats and the circum- 
stance 


that metal can be taken out 
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of the converter in fots of 50 pounds 
or more, each dosed separately, gives 
it undoubted advantages. As 
pared to crucible metal its relative 
flexibility depends the 
stance that amount of 


com- 
upon circum- 
carbon in 
crucible steel is controlled partly 


the 
by 
chance and is liable to vary from the 
With 


be close 


intentions of the manager. 
great care the analysis will 
to pre-determined limits and this quite 


sufficient for all ordinary casting pur- 


poses, but lacks the regular exact- 
ness which can be obtained in the 


converter process. It has been claimed 
that 
excessive slopping to which the con- 


liable 


analysis 


poor blowing, poor dosing and 


verter is will produce irregu- 


larities in than are 


greater 
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liable to occur in the open-hearth or 


crucible processes, but my own ex- 
perience leads me to believe the op- 
posite, and that irregularities due to 


any of these causes are unnecessary 


and uncommon. It has also’ been 


claimed by the advocates of the 
hearth that 
to converter 


ples 


open- 
process it is not possible 
and take 


usual 


stop the sam- 


during a blow as is in 


open-hearth practice. Such is not the 


case, however, as it is possible to 


take samples when desired and is oc- 
converter 


casionally practiced in most 
] 


plants, but is usually unnecessary. 
The flexibility of the converter proc- 

ess in regard to tonnage made is one 

of 


its chief advantages, although here 


it cannot claim any superiority to the 





crucible process. only 


Not may a 
two-ton converter be economically op- 
erated to produce anywhere from 10 
to 60 tons in a working day, but it 
may lie idle every other day, or even 
longer, with only slight additional cost, 
since the capital invested is small in 
amount and the skill required for su- 
perintendence, blowing, etc., is not so 
great but that it may be acquired in 
a short time by the foundry chemist 
or some other 
converter is 


employe who 
not operating will 
be advantageously employed in some 


other way, and the labor of repairing 


when 
the 


does not require a special man but 
can be performed by an_ ordinary 
molder’s helper, properly supervised. 


It is not necessary to keep the con- 
verter hot between its periods of op- 
eration as is the case with the open- 
hearth furnace, because the converter 
suffers no material damage in cooling 
and heating and it can be pre-heated 
for the first ‘blow, with a 
amount of wood and coal. 


small 
One great 
advantage of flexibility in production 
aside from allowing for fluctuations 
the occasionally 


to make a few extra castings at short 


in demand is ability 
notice to oblige a customer or to re- 


place defective castings with mini- 
The average time be- 
tween heats will be 20 to 25 minutes 


and it is 


mum delay. 


possible to make from 25 to 
30 heats in 10 hours, if desired. 


Converter Losses. 


The 


verter 


waste 


inf 


greatest 


of metal 


process is 


the con- 


disad- 


expense 


its 


vantage and of 
all the other proc- 
The fact that in its early years 


this 


source as 


compared with 
esses. 
in country, inexperienced and 
careless practice made the loss often 
as high as 25 or 30 per cent, caused 
rather exaggerated accounts of this 
feature to be spread, but it is quite 
possible to operate any of the smaller 
converters with a waste not exceeding 
20 per cent of the weight of metal 
charged into the cupola. I have op- 


erated a converter for 


some months with a waste not exceed- 


continuously 


ing 15 per cent between the weight of 
the metal charged in the cupola and 
that of the molten steel in the ladle, 
nor is this practice a personal factor, 
as others have 


done the same thing 


for a period of five years. This re- 
quires, however, an amount of atten- 
tion to detail which has not always 
been given to the converter process 
for the reason that those who oper- 
ated it formerly were usually either 
not educated in this country and did 


not see the necessity of due attention 
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to this particular or else were per- 


sons who had not been trained in 


steel making. 


It is possible to get a higher tem- 


perature in the converter method with 


less cost for repairs and less wear and 


tear on the furnace than is the case 


in the open-hearth process, for the 
reason that the converter metal is 
made hotter than the furnace, while 


the open-hearth furnace is always hot- 


ter than the metal in it. It is said 


that this is one of the chief reasons 


why converter metal is especially 


adapted for the manufacturer of small 


castings, and also for its lesser lia- 


"TRE FOUNDRY 


the steel into ladles and pouring in a 
new charge. As it is customary in 
some shops to take the whole of the 
there will be in 
between 
The short time of the 
large sized cast- 
ings to be made occasionally, although 


steel in hand ladles, 


such a case quite a delay 
the operations. 
conversion enables 
the converter process is not suited to 
making regularly single castings whose 
than the 


Nevertheless it is not 


weight is capacity 
of the furnace. 
unusual to make four-ton castings with 

converter, saving the 
the first blow until that 
from a second blow is ready and six- 


greater 


one two-ton 


metal from 
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bility to blow holes, but there does 


not seem to be any good reason why 


metal made in a small open-hearth 
furnace, say of five tons capacity, 
should not be equally suitable for 


light castings, provided one is willing 


to endure the very high fuel costs 
that the use of such a furnace would 
entail on account of its poor com 


bustion and the short Iliffe of 


ports which a_ short, open-hearth 
furnace always  has_ to endure. 
It has been argued that the 


converter 


“hot 


high temperature of the 
metal is a danger and source of 
defective castings, be- 


cracks” and 


cause of incorrect judgment of the 
casting temperature, but it is no more 
to judge the temperature ol 


ladle 


verter than to judge the 


difficult 


the steel in the from the con- 


temperature 


r 


of the flame in the open-hearth fur- 


nace. 
The fuel used in the converter op- 
eration is the impurities in the metal 


and all that is required in addition 


is that for melting in the cupola and 
and ladles 


for heating the converter 


once each day. 


Time of Converter Operation. 


The time of the Bessemer operation 
is about 14 minutes t 


that 


» which must 


be added necessary for pouring 


Ton 





SIEMENS OpeN-HEARTH FURNACE AT 
ton castings are sometimes made with 
the same apparatus. 


Length of a Converter Campaign. 


The campaign of the converter will 
depend upon the type of vessel used; 
the lining in the neighborhood of the 
tuyeres lasts only 20 to 25 blows and 
converters made all in one 
such as the Rob- 


nec- 


in those 
Tropenas, the 
etc., ft 
essary to put the 


piece 


ert, the Zenzes, will be 


out of 
for re- 


'n 


converter 


commission and cool it down 


pairs at the end of this period. 
converters made 


bottoms, 


those steel casting 


with removable however 
(Stoughton type), it is only necessary 


to change to a new bottom whenever 
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worn out and the 
upper part will last for 1,000 heats or 
more. Moreover, the removable bot- 
greatly and facilitates 
repairs, ‘because those converters made 
all in one piece require a great hole 
to be cut in the lining of the side, in 
to get at the part to be re- 
paired, so that one removable bottcm 
converter with one spare bottom has 
a daily capacity almost equal to three 
same size built all 


the tuyeres are 


tom cheapens 


order 


converters of the 

in one piece. 
Cost of Converter Installation. 
The 


cost of installation of a con 
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verter with apparatus will 
than that of an open-hearth 
furnace of equal capacity. How much 
upon the type of 
example one must 
three 


accessory 
be less 


depend 
For 


less’ will 


converter. 


have at least two-ton convert- 


ers built all in one piece to equal in 
15-ton open-hearth fur- 


capacity one 


nace. 


The cost of these converters would 


be: 

COMVELIEIS GHG FING: ois icc ccvcwsases $5,000 

Blower With. RGU seis ic cvinccscucasceees 2,000 

Cupolas amd THM. fe cicsecicvccccawe 950 
cn PCT Re eats aide opted $7, 
One two-ton converter with 01 

spare interchangeable bottom would 


Table II1I—Characteristics of the Different Processes of Making Steel for 





Castings. 
Acid 3asic 

Open-Hearth Oipen-Hearth Converter Crucible 
PUPIBCATION 10. 6::5.0.0:60% <0sle% Acid Basic PTS eo ere e 
Amount of slag, per cent..... 6 to 15 15 to 30 eee ee 0Cti«é«CEnc wR 
Steel scrap used, per cent..... 85 50 i cs eee 
ROCEPDULIZE. 5.0.0 cscs ss aeeee In furnace In ladle In furnace «se scecsesse 
Can be operated............. Continuously Continuously Intermittently Intermittent 
Flexibility in analysis........ Small Small Great Great 
Flexibility in composition..... Small Small Great Small 
Metal loss, per cent.......... 3 5 15 to 30 1 to 2 
Metal or furnace, hotter?..... Furnace Furnace Metal Furnace 
Fuel used, per cent.......... 25 30 15 125 
Time of conversion.......... 7 hours 8 hours 20 minutes 4 hours 
Campaign in heats........... 1,000 350 20 to 1,000 Several thousa 
Cost of installation.......... Large Largest Small Smallest 
Cost Of ObeTatiOn «6.060 occaee Medium Smallest Small Largest 
Danger of blow holes........ Medium Greatest Small Least 
Quality of castings........... Second Lower Lower Best 
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1ave almost as great a capacity and 
he cost would be: 


IGE TE oso de esa eee nee. $1,650 
WOME) WEED Saviadns es. 6e004cde cases 375 
je a ae See ee eves anee 
CORSE I TAs oio os hacen ccwees oe 9S 
BOE cea bcckakowechestesabeceawesues $4,975 


Cost of Converter Operation. 


The cost of operation of the con- 
verter process is less than any except 
the basic open-hearth, for reasons al- 
ready outlined, the chief item of ex- 
pense in the tonverter process being 
the waste of metal. It is only fair, 
however, to deduct from the waste of 
metal a small amount in consideration 
of the saving in defective castings due 
from blow holes in 
which respect the converter has a de- 


to the freedom 


cided advantage over the basic open- 
hearth, extent, over 
the acid open-hearth In making 
light also be a 
further saving by the converter proc- 
a smaller number of 
skulls. 


and, to a less 


also. 


castings there will 


ess due to mis- 


runs and 


Quality of Converter Steel. 


The quality of converter steel is 
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basic 
higher 


about on a par with that of 
open-hearth steel. It will be 
in phosphorus, unless only the very 
purest metal is used for charges, but 
it will, advantage 
of being higher in silicon, and much 
less liable to blow holes. This latter 
feature is due partly to the 
silicon, but is no doubt increased by 
the high temperature of the converter 
because it acid 
open-hearth steel also in its freedom 
No doubt, the high 


however, have the 


higher 


metal, exceeds the 
from blow holes. 


temperature of the converter metal 
assists in freeing it from its dissolved 
iron 
is an important cause of blow 
being a theory 
that the hotter the 


will the 


gases, and also from oxide of 
which 
holes, . it maintained 
by several steel 
the more 


iron 


oxide of 
from its state of 
The fact that 
the converter metal is usually poured 
ladle 


from gas, 


readily 
itself 


suspension in the bath. 


separate 


over the lip of the assists in 


freeing the metal produc- 


ing soundness, and also lessens’ the 


size of gates required. 


There are more than 15 steel cast- 














































ing plants using a total of more than 
25 Tropenas converters; three plants, 
with a total of five converters of the 
removable bottom type, and from one 
to three converters each of the Book- 
walter, Robert-Clapp-Griffiths, Wills, 
Fisher, Zenzes and other types. 


Characteristics of the Crucible Process. 


The crucible process for steel cast- 
ings is characterized by the use of 
expensive raw material which costs 
as much or more than the product of 
any of the other processes—high 
charges for crucibles, labor and fuel 
and a very low cost of installation, 
being only a few hundred dollars for 
the erection of a coal-fired crucible 
furnace. The quality of the crucible 
steel is higher than that of the prod- 
uct of any of the other processes— 
chiefly on the account of the protec- 
tion of the metal from oxidation and 
well as_ be- 


contamination by fuel, as 


cause of the small units in which the 


steel is made and the consequent neces- 


sity for careand attention inthe process. 


SHOP HEATING--A TREATISE CONTAINING MANY 
PRACTICAL SUGGESTIONS 


HAT system of heating is best 
WV adapted for the shop under 
consideration is frequently an 
There are all 


mportant question. 


kinds of methods—some good, many 


poor, and a number 
ad. It is 


f this 


large positively 


not within the province 


article to analyze the merits 


nd demerits of the various 
but to 


btainable 


systems, 
advantages 
system of 


point out the 


with a_ good 
ting and to explain how it should 
laid out, installed and operated to 
ure the best results. 

quite 
any 
ufacturing plant as good materials, 


. good heating system is 


essential to the success of 


s 


good tools and good tight. Employes 


not work at their highest ef- 


ney when uncomfortable; neither 


high grade mechanics stay in a 
p which is poorly equipped when 
re are other shops having modern 
First 


ss work can only be turned out by 


veniences for their comfort. 


lechanical engineer, American Blower Co,, 
it. 


first class mechanics. If they can- 


not be obtained, the natural result 


is disorganization, a poor grade of 


mechanics and inferior output. Even 
i can be re- 
forth 
thought, 
speed, if the 


if experienced mechanics 
tained, 
best 


fulness or 


they cannot their 


efforts, 


put 
either in care- 
atmosphere 
is impure, or the temperature is un- 
comfortably warm or cold. 


The Up-to-date Plant. 


There are instances arising every 
day which prove conclusively that the 
heating plant has a positive and direct 
influence on the quality and quantity 
of the output. It does not require ex- 
observation or 


Which plant 


faster— 


ceptional abilities for 
analysis to discover this. 
that 


poor and antiquated equipment or one 


is it grows the one with 


which has everything up to date? 
Which one of the two would make 
the better impression upon you? Did 
you ever find salamanders or stoves 
in a pushing, growing, up-to-date 
plant? 


BY F. R. STILL* 


Did you ever associate the shop 
conditions as you found them with 
the business done and the progress 


While the 
the plant cannot be attributed to the 
sanitary conveniences and the comfort 
afforded the 


made? entire success of 


men, yet it is a safe 
conclusion that the same management 
given a shop devoid of these things, 
could not make the progress attained 


with them. 


Those who recognize the advantages 
of a good heating plant frequently do 
not realize the necessity for design- 
ing it when the plans of the building 
The result is that 
instead of arranging other things of 
much 


are being made. 


less importance to 


date the 


accommo- 


heating plant, the latter 


has to be contorted, cut down, or 
squeezed into whatever space is avail- 
able after everything else is taken care 
of. This makes the plant either ex- 
pensive to install or to operate, and 
dwarfed 
as to fail to 


often it is so contorted or 


in One way or another 
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give the satisfactory results naturally 
expected. 


Laying Out the Heating Plant. 


One who has gone through the ex- 
ferience once, forestalls a recurrence 
by having the heating system laid out 





I'tc. 1—-BLowER AND BANK OF STEAM 
CLOSED IN A STEEL CASE 
on the plans of the building so as 


to form an integral part of the con- 
the hands of a 
the 


pretty 


struction. In com- 
the 


»+ 
get 


engineer, owner of 
thus 
what he wants and to avoid petty 
later 
When it comes to laying out a heat- 


petent 
building is sure to 
an- 
noyances and dissatisfaction on. 
ing plant, the characrer of the build- 
which it is 


What 


of building is 


ing and the purpose for 
built must be carefully studied. 
answers for one type 
totally unsuited to another of a dif- 
ferent type. Again, what serves very 
nicely in a building of a certain type, 
in which a particular class of work is 
done, proves anything but satisfactory 
the 


kind of 


in a building of same type, in 


which a_ different work is 
done. 

This can be made clear by compar- 
ing a machine shop with a paper mill. 
similar in size, shape and 
In, the 

moisture is 
the 


many of 


They are 


exposure. machine shop, no 


steam or emitted 


to condense’ on walls and 


roof; hence them 
are heated in a fairly satisfactory man- 
ner by direct radiation, consisting usu- 
ally of steam coils strung around the 
outside walls. Such a system would 
never do in a paper mill, where every 
day several tons of water are thrown 
off into the atmosphere in the form 
from the 


the 


of steam cylinders 
This 


steam must be taken up by a copious 


drying 


over which paper passes. 


circulation of warm, dry air, or it 
will drip from the roof and run down 


the walls in streams. 
Problem of Heating the Foundry. 


Foundries are much like the paper 
mills just cited, as the steam rising 
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the 
as well as 


from molds when pouring off, 
the smoke and noxious 
gases, should be removed. Roof vent- 
ilators, lights or ventilating 
very poor makeshifts in- 
Perhaps they will let some of 
and with it some 
of the gases and most 
of the heat; but most 
of the 


monitor 
sashes are 
deed. 


smoke 


the 


escape 


gases, being 


heavier than the air, 


lie in the lower strata 
near the floor and are 
affected by 


not the 


roof vents. Further, 
instead of 


the 


removing 


steam, they only 


accelerate the annoy- 


ance from it, as the 


warm air which es- 
capes through the roof 


must be supplanted by 


; : outside air, and this, 
Corts’ En- . 
not being properly 
heated, chills the air 
within the building, 
thus reducing its capacity to carry 


moisture, thereby causing greater pre- 
cipitation than there would be were no 
attempt made to ventilate the build- 
Instances are numerous where 
so much moisture has been condensed 
on the roof as to spoil the molds 
on the floor, and this even in foundries 
well heated, so far as temperature is 
concerned, by direct radiation. 
Then again, apart from the use to 
which the building is put, considera- 
tion must be given to its character. 
The 


up lofty 


ing. 


tendency nowadays is to 
Such structures 
have steel frames, wails made almost 
entirely of with narrow 
pilasters between, and shallow panels 
of brick or 


buildings. 


glass, only 


concrete above and be- 


low the openings. The exposures are 


relatively enormous, requiring large 


amounts of heating surface, the 


yet 


put © 
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available for steam coils 
limited to such an extent that they 
often insufficient for the heating < 


spaces 


face required. 

Furthermore, when the space is 
sufficient, the banking of such gi 
heating surfaces into a small gs 


for the 
ployes who have to work near th 


makes it uncomfortable 


Blower System. 


It is these and many other features 
that have made the blower system popu 
lar, as it has proven efficacious in almost 
every building of character 
when it has not been misapplied. Many 
of the designers of such heating plants 
seem to have a penchant for trying to 
make this system:do all sorts of unusual 
and almost impossible stunts. The sys- 
tem is so flexible and so positive in its 
action that many persons seem to think 
it capable of defying nature’s laws. But 
occasionally nature asserts her rights in 
a most emphatic manner, with the result 
that a plant fails to do what was ex- 
pected of it. This, 

f system, 


whatever 


however, is no 


fault of the but rather of the 
man who designed the plant. 

The blower system, sometimes called 
hot blast 
mechanical heating and ventilating sys- 
tem, is so universally known as to need 


little more than the most superficial de- 


system, plenum system, or 


scription of the apparatus, though there 
is plenty to be learned about the best 
install it. 

The apparatus consists of a 
‘blower, driven by an engine or motor, 


way to 


large 


and a deep bank of steam coils enclosed 
in steel, Fig. 1. The blower causes the 
cold air to circulate rapidly in contact 
with the the 
pipes, Fig. 4, thus becoming heated to a 
120 to 160 
degrees Fahr., thence it passes into con- 


outer surfaces of steam 


temperature ranging from 
duits or distributing ducts which convey 


it to the departments to be heated, where 
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Fic. 2—MetuHop oF DISTRIBUTING THE 


PoINT 


NEAR THE 


HEAT By CARRYING BrancH Ducts 10 A 


FLoor 
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finds egress from the ducts . through 
‘anch outlets. 


These outlets are some- 


nes simply sheet iron pipes with ad- 
stable dampers regulating the 
anount of air discharged; others end in 
gister 


for 


boxes with iron 


“+ 


cast register 
faces covering them; again others end in 
st iron or sheet steel hoods, all depend- 
ing on the 


quirements. 


oO 


and re- 
The ducts are usually made 
of galvanized sheet iron, for all types of 


local conditions 


buildings, except where it is necessary 
to place them underground, in which case 
they are built of brick, vitrified tile or 


reinforced concrete, 
Ducts, 


It is always advisable to run the ducts 
inside the building of the heat 
run outside, be they 
above or below the ground. It is, furth- 
ermore, advisable to make the ducts of 
galvanized iron and suspend them in the 


because 
wasted if they are 


open air overhead, if possible, as the loss 
of heat from underground ducts is enor- 
mous. 

A fair this loss some- 
times amounts to may be gained from 
mention of a case a few miles north of 
Grand Rapids, Mich., at a large silk mill. 
The basement wall is built of stone about 
3 feet thick. 
the floor, along 
utside wall, beneath the windows. 


idea of what 


The duct is built of brick 
basement 


abi ve 


the 


In the winter when thé outside temper- 
iture is down near zero and there is a 
foot or more of snow on the ground, the 
grass is perfectly green for a space ex- 
tending out from the building nearly 10 

t in width, and for 10 feet more there 
sno snow, though the grass is dead. 
Had the duct 


tun inside 


iron and 
this heat 
the sur- 


helping to 


been made of 


the building, all 


would have been radiated into 


rounding atmosphere, thus 


maintain the required temperature, in- 
The 
location of trunk line ducts and the dis- 


ity 


‘tead of keeping the grass green. 


sition of the branches is a 


practical 


therefrom 
matter requiring considerable 
nee and good judgment. 


modern shop has a trussed roof, 
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often 
The ducts 


the bottom chords of which 
30 to 50 feet above the floor. 
have to 


are 


and it is 
impossible to drive air from them to the 


rest on these trusses 
floor in a way that will produce satisfac- 
tory results. This method has been tried 
often enough, but there still remain oth- 
ers who must be 
convinced of its 
impracticability by 
trying it themselves. 
The 
obtain an even dis- 


only way to 
tribution of heat, is 
to discharge heated 
such 


air at points 


as it is most needed 


and where the ef- 
fect will be most 
appreciated. 

To distribute the 
heat evenly necessi- 
tates running the 
ducts to all cold 


needed 
the 
near 


spots; it is 
the 


lower 


most in 
strata 
floc YT, 
the 
the 


est benefit is derived from the system by 


the not up 


Fic. 4—Stream Colts 


among roof 


trusses; great- 
diffusing the warm air close to the floor, 
keeping the lower strata in circulation 
and thereby warming it by mixing with 
it the warm air discharged from the ducts. 
The best way to bring this about is 
the ducts from the 
main trunk line over to the walls or to 
posts not more than 20 feet away from 
the outside walls, then down toward the 
floor, from the 
floor as shown in Figs. 2 and 3. The 
air should discharge directly toward the 
floor or at 


to extend branch 


ending 4 or 5 feet 


only a 
This will be 
found most effective in machine shops, 


slight angle from 


perpendicular. method 


foundries and other lofty structures. 


Heating Building Several Stories High. 

For buildings which are several stories 
in height, each story being from 10 to 16 
feet high, the treatment should be dif- 


| | | 





ANOTHER ARRANGEMENT OF 


BRANCH DUCTS FOR THE DISTRIBUTION OF HEAT 


ho 
wn 
N 


ferent. With them, it is. possible, and 
sometimes advisable, to introduce the air 
near the ceiling, blowing downward at 
an angle of 30 to 45 degrees from hori- 
zontal. 

Frequently, buildings of this character 
are quite effectively heated from one or 





TuHrRouGH WHICH 


Cotp Air CIRCULATES 


two galvanized iron stand pipes run up 
through the middle of the building with 
outlets into Fig. 5. This 


method is practical in buildings not over 


each story, 
60 feet wide; if the building is not over 
100 feet long, one riser will be sufficient. 

For cotton, woolen or silk mills, it has 
become almost the universal practice to 
build vertical warm air flues on the out- 
side face of the pilasters, on both sides 
of the building, Fig, 6. These flues us- 
ually have a 2-inch air space built into 
the brick work to insulate them. 
is admitted to 


The air 
about 8 feet 
Deflecting “mill damp 


each story 
above the floor. 
ers” 


regulate the volume of air dis 


charged through each openings The var- 
ious flues can be supplied at their base 
from a main duct built either of masonry 
or galvanized iron. 


Trunk Line Ducts. 
For manufacturing plants, it is cus 
tomary to make the trunk line ducts of 
such an area as will convey the required 
volume of air at a velocity varying from 
1500 to 2,400 feet per minute. In 
high buildings used for heavy and coarse 
work, where most of the employes stand 
or move about considerably, the velocity 
can be much higher than in~« shops di- 
vided several 
work is 


the 


into stories, or those in 
which the 
like shirts, 
gloves, ete., where the employes sit all 


less seden- 
manufacture of 


more or 
tary, 


day, simply feeding the material into ma- 
chines. 


Air currents or drafts are of no ma- 





258 


terial moment in the former shops, while 
in the latter they will produce great dis- 
comfort, if not sickness. 
should 
area to keep 
1,200 to 1,800 feet 
and the branches should be proportioned 
velocity of 600 to 1,200 feet. 


blower 


Therefore, the 


the main ducts 
the 


per 


latter class have 
of 


down 


sufficient 
to 


velocity 


minute 


to a 


Another advantage the system 


possesses, infrequently brought to notice, 
is the cooling and comforting effect it 


has in oppressively warm weather in 


the summer time. Simply running the 
fan will, of itself, greatly relieve the op- 


cold 


the coils the difference 


pressiveness, and when water is 
circulated through 


is very noticeable. 
Shop Temperature. 


of 
to 


often a wide variation 
to the best 


maintain in cold weather. 


is 


There 


opinion as temperature 
As a general 


proposition, in foundries and other build 
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figure. The following table will give a 
fair idea of what the resulting tempera- 
tures will be under the varying outside 
atmospheric conditions, the basis being 
Zero: 


Resulting Inside Temperature. 


de- 
de- 


inside. 
20 

10 

1¢ 

20 


0 


ired 


) 


outside 
0 


es 
outside 
outside 


d 

e 
outside 
outside 
outside 


) low 


perature 


4 Tem 


Foundries 
Machine shops. 
Clothing shops. 
Vaint 


shops. co OV 89 


From the noted that 


for climates where the temperature does 


table it will be 
not drop below —20 degrees, an inside 
temperature based on zero outside gives 
very 


fair average results; but for cli- 

















rc 


Ld 





HEATED BY STAND 


Pipes Run 


r 


2 —EEE 





THROUGH THE MIDDLE OF THE 


BUILDING 


and 


ings where the work is active some 
50 to 
In machine and 


should be 


shoe, clothing 


what vigorous, a temperature of 
55 degrees is sufficient 
wood working shops, it 
In and 


other factories employing help where the 


from 
60 to 65 degrees. 
work is the 
temperature should be 68 to 72 degrees. 

The basis 


heating 


more or less sedentary, 


for determining the amount 
difficult 


In northern climates, 


of surface is the most 


point to settle the 


outside temperature occasionally drops 


down to 


Minnesota, 


10 degrees below and 


Dakota 


} 


lower tl 


?cTo, In 


and Montana it 


goes 


even 


an 30 degrees below zer: 


If a plantis designed for these extremely 
the 


cent of 


low temperatures, it is too large for 


conditions prevailing for 95 


per 


the year. It therefore 
of 


should be the 


becomes a ques 


tic very fine judgment as to just 


what basis upon which to 


mates where 


the may be 
from —30 degrees to —10 degrees for 


temperature 


several days at atime, the basis is not low 
enough. For 
zero, the resulting temperature should be 
figured 10 higher than 
normal, or the temperatures in the table 


such cases, if the basis is 


about degrees 
given for machine shops should be taken 
the 
clothing shops should be 


for foundries and temperatures for 


taken for ma 
chine shops. 
On the other hand, if 


perature 


coldest tem 


the 
Ui1¢ 


ever reached is the 
protracted cold spells are usually at out 
of 10 de 


grees above zero, the basis for determin 


zero, and 


side temperatures from to 20 


ing the size of the plant in zero weathe1 


would be 40 degrees at zero for foun 
dries and then taking the 


of 


tabulated tem 
peratures machine 


shops and the latter for clothing shops. 


foundries for 
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In this considerable 
expense can be saved in the initial cost 
of the plant; it will be smaller 
hence much less costly to operate. 
all 


steam 


way unnecessar\ 


an 


is well enough to argue that tl 
down the 
of the 
weather  conditir 
moderate, but this is usually not dor 
simply 


to 


can be cut 
and 


on heati1 


coils the speed fan 1 


duced when the 


because it 1s 
that it instead 
thus economizing in the cost of op 


nobody’s busin 


see is done, and 


tion, one will invariably find the s| 


windows and doors open when it 


comes too warm inside. Therefore, 

more nearly the size of the plant con 
forms to the needs during averag 
weather conditions, the less it will cost 
to this can only be 
brought about by settling first on what 
temperature will be satisfactory for th 


few 


operate it, and 


days of cold 
This applies to any heating system, and 
if anything, should 


any 


extremely weather 


be given greater 


weight for other than the blower 


system, as no other can be so readily 


adjusted to varying weather conditions 
With the blower system, one or more 
of the 


slowed 


sections be cut 
the 


moderate weather; or, steam at a 


can out heating 


coils and blower down in 
er pressure can be turned 
and the be driven 


speed for extremely cold 


into the 
at 


weather 


fan maximun 


Conclusion. 


To sum 
factory 
portance 
lems 


up: The proper heating 
of 


involves 


is 


buildings 
and 


as much im 


as many p! 
as anything the manager has 
It the trans 
mission, tools or light, and very mucl 
more It 


the plans 


decide. is as essential as 


complex. should be consid 


ered with the building 
and made an integral part of the con 
struction, all the 
suited to the 
of building and the purpose for whi 


it is built. 


of 


having in mind 


time 
UIT 


the equipment best type 


essential 
to 


along 


air is 
clothe 


he 


Fresh to life Mar 


can withstand col 
but 
The 


has and the 


himself 
cannot without 


healt] 


work 


get 


purer it is, the better 


faster he can 


fore, any heating system whicl 


not provide for fresh air shoul 


no consideration. 


Something in the way of a 


ting plant is required where m 


turing processes 


Cold 


worse, 


generate steam, 


and air mak 
the 


part 


gases. only 


matters ventilat! 


the 


SO 
essarily becomes a of 
system, 
The 
to 
not 


the proper tl 
in 


the 


subje ct of 
ture 


does 


maintain shops is ol 


receive careful att 
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it should. It is, if anything, worse to 
overheat a shop than to underheat it. 
A fair average temperature should be 
arrived at and the heating system be 
flexible enough to keep the shop com- 
fortable when the temperature outside 
is above and below 
The heat is very 
important and must be varied with the 
nature of the 


done 


average. 
distribution of the 
building and the work 
Consideration 
must also be given to the air velocities, 


within its walls. 


for the purpose of ventilation. 
While the 

not of the 

tainly has 


cooling of a building is 


utmost importance, it cer- 
great 
and if a 


sible of 


advantages in many 
pos- 


com- 


ways, system makes it 


accomplishment without 


plication or great expense, it becomes 


a valuable asset to any plant. 


SEMI-STEEL AND SOFT STEEL 


CASTINGS. 

By N. W. SHED 
Ouestion:—We are engaged in_ the 
malleable 


foundry business, but oc- 


casionally require castings for almost 
immediate delivery, inasmuch as some 
f our customers until 
Can 
you give us a steel or semi-steel mix- 
ture to be 


wait 
the malleable castings are made. 


cannot 


melted in crucibles and 
which will 
give a good surface, perfectly sound? 


The castings we would like to make 


cast in green sand molds, 


in this way have an average weight 
We would 
kind to 
until 


of from two to 50 pounds. 
like to use a mixture of this 
tide over 


alleable 


Inswver :—I 


our customers their 


castings are available. 
would using a 


1.40 to 


If charcoal iron 


suggest 


charcoal pig iron containing 


1.50 per cent silicon. 
is not available, use coke iron con- 
ining silicon, 1.50 per cent; sulphur, 
0.02 to 0.03 per cent; phosphorus, 0.10 
0.20 per cent; and manganese, 0.50 
0.60 per 


cent. If the manganese 


is low in the pig iron, add four or 
e ounces of pulverized, 80 per cent 
ferro-manganese to each crucible. The 
xture should contain 80 per cent of 


iron and 20 per cent of steel 
ap. Plate 
It do. 


st iron 


shearings or punchings 


If you have low phosphorus 


scrap on hand, the mixture 


hould be approximately as follows: 


Pig iron, 70 per cent; steel scrap, 


20 per cent; cast iron 


scrap, 10 per 


t 


sefore pouring, add .™% per cent of 


ro-manganese or % pound to each 
pound crucible charged. This mix- 
makes 
rable necessary 
the metal be poured hot. 


fluid 


a strong casting with con- 
ductility. KH is 


more metal may be made 
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by using 50 per cent of low phos- 
phorus pig iron, 20 per cent of high 
phosphorus. pig iron, 20 per cent of 
steel scrap and 10 per cent of cast iron 
This strong 


as the one previously referred to, but 


scrap. metal is not as 


it works well in many cases. The 
above mixtures are called semi-steel. 
If a straight steel mixture is de- 
sired, it would be well to have a 
mixture of high and low carbon 
steel in the crucibles, using a small 
amount of ferro-silicon. The ordin- 



































VERTICAL 


Fic. 6 Warm Arr FLUE ON 


THE OuTSIDE FACE OF THE PILASTERS 


ary steel castings usually contain  sili- 
con, 0.25 to 040 per cent; sulphur, 


0.03 to 0.06 per cent; phosphorus, 0.04 


to 0.06 per cent; carbon, 0.30 to 0.60 


per cent, and manganese, 0.30 to 0.40 


per cent. This ts 


40 per 


per cent of 


using 
carbon steel, 49 
and 20 
sprues. To prevent 


obtained by 


cent of low 


high carbon steel 


per cent of blow 


holes, a small amount of aluminum 


is usually added as the metal runs in- 


to the mold. Steel castings that are 


to be machined and which are gener- 
ally cast in dry or green sand, will 


prove satisfactory if not very much 


machining is done. It will require 


good judgment to arrange proper 
gates and risers on molds for a soft 
steel mixture, as the shrinkage must 


be taken into account. 


CHARGING A 30-INCH CUPOLA. 
By W. J. KEEP 
Question:—Our cupola has a 27-inch 
lining which has been burned out to 
30 inches above the 


tuyeres. There 


are four tuyeres, 4 inches 


above the 


square, 8 
Blast 

Our 
make it 


inches sand bottom. 


is furnished by a fan blower. 


iron is either dull, or if we 
hot, it melts very 


cannot get the full 


slowly, and we 


capacity of the 


cupola. Can you advise us how to 
charge properly? 
Answer:—You should add four more 


tuyeres and the same rules for charg- 


ing applies to all cupolas. Before 


charging iron, your must be 
burnt to charcoal and the coke should 
be well 


lighted 


wood 


ignited. The fire should be 
iron iS ex- 
solid bed of coke 18 


inches above the tuyeres before charg- 
ing the iron. 


two hours before 


pected. Have a 
In a cupola of this size 
the iron should be broken into pieces 
weighing about 30 pounds each, and 
should be that 


all scrap broken so 


none of it is larger» than the pig 
metal. Charge the pig iron evenly 
and close on the coke and the scrap 
on top of this to fill all holes. The 
entire iron charge should average 
about 6 inches _ thick. The coke 


should be broken into pieces about 4 


inches square, and this should be 


charged to about the same depth as 


the iron. After the sixth charge, add 
coke. 
You mav be able to increase the iron 


10 pounds of limestone on the 


charge. You can readily ascertain 


the weights of the charges when the 


cupola is running well. 


NEW CORE COMPOUND. 
A core compound is the subject of 
Haley, 


Wa- 


a patent granted to Solomon 


Cak H 


ter one gallon; resin, one-half pound; 


Los Angeles, consists of 
glue, one-quarter pound; dextrine, one 


half pound and caustic soda, one-quar 


ter pound. The resin and glue are 
boiled with the water and then the 
other materials are added. After 24 


ready for 


hours the mixture is use. 


The compound is to be used in the 


proportion of one to +5. 








DISTRIBUTION OF PATTERN SHOP WORK 


Discussion of the routine of this department together 










with a modern system for the conduct of its affairs 







BY OSCAR E. PERRIGO 










HE ROUTINE work of the pat- sand, but he must possess much of dition of the work in the pattern 
tern shop has been the subject the foundryman’s knowledge of the shop, or the influence of his action 





of considerable discussion from shrinkage and other peculiarities of upon other work, matters, possibly of 





time to time, but such consideration metals, particularly warping and sim- greater importance, will make it a 






as the subject has received has been ilar distortion. All these and many rush order, and it goes in with al 





devoted to certain phases of the work, other conditions operate to effect the the importance which its fiery hue 









rather than to formulating any spe- efficiency of his work. gives it and the pattern is rushed 

cific system or routine for the every- through, only to develop later that it 
= a ' Rush Orders. . : ‘ey 

day work of the shop is not really needed for several weeks 

This department is one which costs Considered from this point of view, while its hurried order has obliged 






the establishment many thousands of it becomes important to the success the pattern foreman to lay aside for 






1 
i 
| 


1e department, and in its proper a time, patterns from which castings 





dollars each year. Its workmen are of t 







nearly always high grade mechanics proportion to the welfare of the es- are wanted at once. 








Difficulties of the Pattern Shop. 





PATTERN ORDER CARD 








Again, the foundry foreman may 


























ORDER NO. DATE 190 
— have a customer’s or a stock patter 
Foreman: Please make the Patterns, Core Boxes, etc. for that he thinks would mold better i! 
it had “a little more draft on thi 
side” and “that core box filled up a 
hair where the core sits into th 
print.” It sounds simple, but the ex 
As per Drawings Nos. tra draft may be on a piece 10 or 
12 inches deep, and the core box 
may be troublesome to handle. I: 
Sey ee ee wan tiaiaie reality it may be only a fancy of 


some molder who is, by commoncon 





Charge al! Time on Job Cards to above Order Number 






sent among his fellows, a_ sort of 






































Charge all Material used, the back of this Card. authority on pattern work as_ well 
SIGNED APPROVED as molding, and if his advice in this — 
case is acted upon by the pattern 
cca PB esgehet ikl tit Md shop foreman it may result in a “call 
WORK COMPLETED down” by a machine shop foreman 
ELIVERED TO NE who walks in a few days after with, : 
The Foundry “Say, who told you to trim off that 
Fic. 1—Opsverse SipE oF PATTERN OrpER Carp 4 x 6 INCHES pattern; didn’t you know that we 
didn’t have stock enough on_ that 
who command good _ wages. Their tablishment in general, that due care casting to hardly get under the scale 
work is not only exacting from a_ be used in all that relates to its effi- when we planed it? You ought to Oxi 
mechanical point of view, but usually cient management, to the end that put some on the pattern instead ot! 
of a nature that requires good judg the money spent in it, whether much taking it off.” And so it goes until f gd 
ment and ability in many ways. Even or little, shall not fail to bring its there is much unnecessary and often i 
with a good working drawing, the pat- corresponding benefit to the plant positively harmful work done, and . 
ternmaker must plan his pattern 1 It is often the case that the au- pattern expenses improperly increased rawiy 
determine how he shall build it up thority for giving orders for work ; record 
so as to produce the most rigid and in the pattern shop is not well de Correcting Abuses. id 
enduring model He must decide fined and properly limited Usually To correct such abuses, it is first Or 
where to divide it to the best ad- the chief draftsman, and frequently necessary to determine who shall : 
vantage and how to arrange thecores any other draftsman who happens to. der new patterns, and the repairs 
to produce the best results. He must be working upon drawings which will changes in existing ones. Theoret ; 
not only know all about the charac require patterns, feels perfectly free ly, all primary orders emanate 1 
teristics of the different kinds of wood to make out an order for the pat- the factory manager or manag 
of which his patterns are to be com- terns; and without knowing or being head. Practically they may come fro") min 


o re - 


posed and their action when in wet particularly concerned as to the con- several different sources, but to ! 
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er them effective they should be ap- 
roved by the managing head of the 
ictory, for the reason that it is 
nly but his duty to 
now what orders are “in the works.” 


not 
his privilege, 
Orders for new patterns may orig- 
late with the chief 
ie Superintendent’s 
‘dinary 


draftsman or in 
office. In the 
those from the 
rafting room will be for recently de- 
gned work 
sets. 


routine, 


and will be frequently 
Those from the superintend- 
for 
some special tool or fixture or some 
casting needed for repairs to machines 
or other equipment, 
be from 


the drafting room. 


ent’s office will ordinarily be 


which may not 


regular drawings made in 


In practice it will 





usually be found preferable for all 
MATERIAL ACCOUNT 
ROER NO. DATE 10 
DUAN. MATERIAL | RATE | 


AMOUNT 
Pattern Pine 

Common Pine 

Cherry 

Mahogany 

Fillets 

Rapp ng Plates 

Dowel-pins 

Pattern Letters 

Screws 
Nails 
Shellac 


Profit on Material 
Total 


n 





FOREMAN PATTERN SHOP 








The Foundry 





2—MATERIAL CARD. 
PATTERN OrpeER CARD 


to go through the drafting 


room 
that proper records can be made 
we ' them. 
that 
wate Routine Work. 
Orders for changes in existing pat- 
due to improvements or changes 
11 


lesign, should 


originate in the 
fting room, without regard to the 


rity upon which the charge of 
' ngs has been made, and careful 
ls of such changes should be 

1 in the drafting room. 

Orlers for repairs of patterns will 
three kinds: First, such re- 
as are necessary from time to 
to maintain them in proper con- 


for use. Such repairs may be 
originating the 
the superintendent 


chief draftsman. 


g orders with 





y foreman, 








expense of such work will be 








REVERSE SIDE OF 


“Te Founpry 


charged, first, to maintenance of 


equipment; second, repairs made nec- 


essary ‘by reason of injury to the 
pattern while in use in the foundry. 
The order will originate with the 


foundry foreman, and the expense will 
be charged to the foundry as an 
ter-departmental Third, 


patterns as 


in- 


charge. such 


repairs upon customer’s 


may be necessary to put them in 


proper condition to mold, and to main- 


tain them in that condition. The or- 


ders will originate with the foundry 


foreman and the will be 


charged to the customer, unless there 


expense 


is an agreement to the contrary. 


Order Blank for Patterns. 


For new sets of patterns or pat- 
terns from original designs, whether 
made from drawings made in the 
plant or from those furnished by a 


customer, the form of order is shown 
in Fig. 1. Space is provided for a 
brief description of the work and of 


the drawings or blue prints. Instruc 


tions as to the limit of time fixed for 
the completion of the work, and the 
method of charging for time and ma- 


terial on the job are given. This or- 


der is made out on the authority of 


the superintendent, mechanical engi 


J 


neer, or chief draftsman, and signed 


It then 
to the factory manager, or managing 


by the clerk writing it. goes 


head of the plant for his approval, 
after which it is sent to the pattern 
shop foreman, together with such 


drawings or blue prints as may be 
necessary for the proper execution of 
the work. At the 


der is a space for entering the 


bottom of this or- 
time 
when the work is actually completed 
ind to whom it is delivered, and these 


authenticated by the signa- 


ture of the foreman. This will often 
save disputes and misunderstandings 
later on, possibly when a delay in 


turning out castings is said to be due 

to not having the pattern at the 

proper time, and similar cases. 
Material Account. 

Upon the back of this card,is a 
form for a material account, as shown 
in Fig. 2. This is necesary in the 
work of the pattern shop as it is 
impractical for the patternmaker to 
draw his stock and material directly 
from the store room in the manner 
prescribed for the machinist or ma 
chine operator, as the lumber and 


small supplies, such as rapping plates, 


dowels, screws, nails, etc., are kept 
in stock in the pattern shop, and 
charged as used on the job. There- 
fore it is not convenient or practical 


to actually draw them from the store 
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keeper, from whom the account may 
be sent to the cost department. 


Requisition for Lumber. 


While the lumber is actually kept 
in or near the pattern shop, so as to 


be convenient for use, theoretically 
it is under the charge of the store 
keeper and the foreman will issue 


regular requisitions for it as for other 


articles that may be actually in the 












































BMWrLOVEE NO... 
NAME __ eS a8 
ORDER NO. a 
DATE 
DAY N OUT IN |OUTTOTAL 
F A.M. 
P.M 
S A.M. 
P.M 
S A.M. 
P.M. 
M A.M. 
P.M. 
T A.M. 
P.M. 
W A.M. 
P.M. 
T A.M. 
P.M. 
TOTAL HOURS MIN, 
RATE 
AMOUNT. 
The Foundry 
Fic. 3—OrpiNARY SHop TIME CARD FOR 
RECORDING CLocK, 254 x 7 INCHES 
store room. These requisitions may 


be made out by the leading man on 
the job, but will usually be written 
by the clerk and signed by the fore- 
man. For this purpose, the same 
blanks will be used that are provided 
for the other departments of the 
plant. 

3y the method prescribed, the or- 
der card contains the material ac- 
up by the pattern shop 
The form may be so mod- 
also contain 


made 
foreman. 
ified 


count 


as to a time sum- 


6? 


mary, made up by the cost depart- 


ment from the daily job time cards. 
It will be that 
provided for entering the rates of 


different 


noticed Spaces are 


the 
for 


items of material, 


the 


€x- 


tending and for adding 


the 


amounts 


required percentage for profit on 


“TheFounoryY 


when it 
The 
should 


pense, and to the customer 


is properly so chargeable. de- 


cision as to which account 


bear the expense is best left with the 


superintendent or factory manager, 


usually the former, as he is in some- 


what closer touch with the mechani- 





ORDER NO. 


MAINTENANCE 


Please Rey 


Foreman 


WORK COMPLETED 


DELIVERED TO 





PATTERN REPAIR ORDER 


Cards 


ed,on the back of this Card. 


APPROVED 


DATE 


to above Order Number. 


FACTORY MANAGER 
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Fic. 4—PATTERN 


the material. If the time expended 


also entered on this 


job 1S 
the 
head burden 


on the 


card, proper amount for over- 


charges also be en 


may 
tered as a .ccount 
If this 


will 


part of the 
the 


brief the 


proper 


method is used, order card 


contain in entire his- 
exceed- 


he fac- 


tory of the job and thus be 


ingly useful for reference by t 


tory manager, superintendent, engi 


neers and similar officials. 


Pattern Repair Order. 
Repairs should be 
handled 


upon patterns 


with considerable care other- 


wise a good deal of unnecessary work 


will be done and unauthorized ex 


pense incurred for labor and material 


For this purpose, an order blank shown 


in Fig. 4 is used. This is similar to 


the one shown in Fig. 1, but shows 


what account the ex- 


fact 


distinctly to 
pense is to be charged. This 
determined later 


the 


must be 
left to 
keeper. or 


sooner 


and if discretion of the 


cost one of the bookkeep- 


ers there is very liable to be mis- 


takes made owing to a lack of definite 


information as to the exact nature of 


the work. 

In a large concern the cost of pat 
tern repairs is quite an-important ex 
pense and each item should be accur- 
[ three 


Main- 


Ex 


ately assigned to one of the 


accounts mentioned, those of 


tenance of Equipment, Foundry 


REPAI 


The Foundry 


Orver, 4 x 6 INCHES 


the 
commercial 


cal work than factory manager 


who has many interests 


to demand his attention. In 
ing the 


three 


assign- 


charge to any one of these 


accounts the others are erased 


by drawing a line through them It 


will be of considerable advantage to 


have the orders for repair of patterns 


of three shades of color, for instance 


the 
chief 


from from 
the 


from 


superintendent, pink; 
light 


foreman, 


and 
light 
order 


draftsman, blue; 
the foundry 
Thus 


once 


green. the source of the 


is at recognized by all who 
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The back of these orders 
the account as 
shown in Fig. 2, printed on them, and 
filled out in the 


above. 


handle it. 


will have material 


manner described 


Job Time 


The time 


Card. 


account will be 
from the records on a job time card 


made up 
of the form shown in Fig. 3, used in 
recording time clock. A card is mad 
out for each order and is recorded ir 
the clock when the job is commenced 
also, whenever the day time card i 
“rung out,” and 
the job is completed, thus making an 
accurate record of all time put on the 
order. As the time 
an aggregate of the job time cards 
must check up with that of the day 
time cards by which the workmen are 


“rung in” or wher 


represented by 


paid, it is certain that the job time 
has been properly distributed to the 
various orders handled. 


Having received the proper orders 
for the new work of the pattern shop 
and the requisite drawings illustrating 
the castings that are required, with 

the various dimensions necessary, and 
in many cases describing certain more 
or less obscure portions of the draw 


ings, it becomes the foreman’s duty 
to properly distribute the work among 


his workmen. 


Distribution of Work. 


It is assumed that in selecting 

organizing his force, the foreman has 
the 
a previous article published 
in the 1908, 


FounprY, by which the workmen are 


been guided by principles set 


forth in 


February, issue of THE 


classified according to individual lines 


of work. Briefly, this plan provides 


for the use of some men who are n 





ORDER NO, 


DESCRIPTION 
OF WORK 


DISTRIBUTION 
Leading Man 
Second ‘ 
Third 


A 
Apprentice 
| e 





WORK DISTRIBUTION RECORD 


DATE 


Order Received___ 
Work Commenced 
Material Ordered_ 
Material Received 
Work Completed 
Value of Time_ 


Value of Material_ 








Wi IRK 


Hig. 5 


DISTRIBU 


}rION CARD, 3 x 5 INCHES 
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skilled patternmakers, yet who, on 
iccount of their ability in certain al- 
ied lines, do much useful work more 

‘conomically than skilled patternmak- 
rs and thereby serve to increase the 
‘ficiency of the department. 

Thus, what are frequently called 
are employed in planing 
umber, cutting it to dimensions upon 
he rip saw and cutting-off saw, saw- 
ng out segments and laying them up, 
The fin- 
ishing operations upon patterns, such 


mill men” 


nd similar classes of work. 


is fitting the rapping plates, waxing, 
sandpapering, putting on pattern let- 
ters and figures, varnishing and _ rub- 
bing down, can be done by a cheaper 
grade of men or by apprentices. 

The classification referred to divided 
the force into (a) skilled patternmak- 
ers; (b) lathe men; (c) segment men; 
(d) band saw circular 
men; (f) planer men; (g) 
and (h) apprentices. assis- 
tant foreman, clerk and laborers were 
ot classed as 


men; (e) saw 
finishers; 


Foreman, 


regular 
although the 


pattern shop 
foremen of 
forces up to 10 men are generally ex- 


workmen, 


work as 
While the 


classes c, d, e 


pected to do more or less 


skilled patternmakers. 


workmen under and f 
should 
jobs, they need not be skilled pattern- 
When the men 
less, one man will do the work of 
and the 


another the 


be good men in their several 


makers. force is 20 


the segment man band saw 


nan, and work of the 


ilar saw and the planer man. In 








DIMENSION LUMBER 
ROER NO, DATE 
KIND OF 
LUMBER 

1ECES THICKNESS WIDTH LENGTH 
| | 

| 

| 
A { ae 

FOREMAN 

—_ 








The Foundry 


DIMENSION LUMBER MEMORAN 


3 x 5 INcnEs. Tu1s CArp Is 


W HITE 


‘THE FOUNDRY 


a force as small as seven men, one 


work of the lathe 
man, segment man and band saw man. 


man will do the 
Work of the Pattern Shop. 
The 


properly divided into the eight opera- 


work of the pattern shop is 




















GLUED-UP WORK 
ORDER NO, DATE 
KIND OF 
LUMBER 
Pieces, built up of _ inch stuff; 
to finsh to the following dimensions 
THICKNESS WIDTH LENGTH 
| 
| 
| 
| 
Signed 
A YP ved 
FOREMAN 
The Foundry 
Ir 7—YELLOW CARD FoR GLUED-Up 


WorRK, 3 x 5 INCHES 


tions of (1) providing the lumber; (2) 


cutting it up; (3) planing; (4) 


ing the lumber and building up parts 


shap- 


of the pattern. as segment work, large 
pieces for 
work; (6) 


work of 


turning, ete.; (5) lathe 
patternmaking 


skilled 


finishing the patterns; and (&) recor 


proper, the 


patternmakers;. (7) 


ing and storing the patterns. By thus 


classifying and systematizing the work 
as well as the workmen it is possible 
entirely practical to formulate a 


and 


definite system of shop routine or 


management in distributing or appor 


tioning the work. 


Assuming that we have a force of 


30 men, including the foreman, assis- 


tant foreman and a clerk, there will 
be 14 skilled patternmakers, two lathe 
men, one each segment, band saw, 


circular saw and planer men, two fin- 


ishers, four apprentices and one _la- 
borer. 

While there are many jobs of pat 
tern work upon which but one skilled 


patternmaker can be employed, there 
are also many upon which several may 


be used to advantage, each man being 
assigned to definite I 


some portion oO 


the work In such cases the leading 


man. who is, for the time being, a 
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gang boss, lays out the work, decides 
upon the manner of building up the 
pattern; where it is to be parted and 
the loose pieces necessary; the method 
of coring and such extra core prints 
as may be needed to facilitate the 
venting of the cores. In complicated 
patterns he will usually have the ad- 
vice or instruction of the 
assistant, 


foreman or 


and it is frequently desir- 
able to call the foundry foreman into 


the consultation also. 


Skill of the Workmen. 


Among the skilled patternmakers 
there will always be those having spe- 
cial ability or fitness for certain classes 
of work. One man may take a spe- 
interest in the building up of 
and complicated patterns, and 
much forethought and good 
judgment in planning the work and in 
handling 


cial 
large 
show 


assistants as 
assigned to the job. 


such may be 

Another will be expert in the plan- 
ning of patterns in which an elabor- 
ate and intricate scheme of coring is 
third will be most ef- 
ficient in patterns of complicated form 


necessary. A 


in which there is much “gluing-up and 


digging out.” A fourth will be very 


proficient in planning the sweeps and 


various forms of Strickles for loam 
molding and facilities for dry sand 
work. Each of these will, of course, 


work to the best advantage upon such 

















work as is made up principally of his 
specialty. 
SEGMENT WORK 
ORDER NO. DATE — 
KIND OF 
LUMBER naam I 
Pieces, built up of 
segments nches thick toa course, 
to finsh to the following dimensions 
DIAMETER DIAMETER TOTAL 
OUTSIDE _INSIDE THICKNESS 
| 
: ae ee ue 
SKETCH 
Signed i 
Approved 
FOREMAN 
The Foundry 


Fic. 8—PiInK SEGMENT WorK Carp, 3 x 
5 INCHES 
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The foreman should be well in 
formed upon this question of the spe- 
cial fitness of the individual men of 


his force, studying their ability in 


the different classes of work so as to 


keep each man engaged that 


upon 


class of work in which he is the best 


posted and most efficient. This is one 


of the most important duties of the 
pattern shop foreman and one in which 
he can be of much value to his em- 


ployers. 
Work Distribution Card. 


The order for work having been re- 
by the 
select the men 


ceived foreman, he will 
ceed to 
the job. 
he will fill 


card of the form shown in 


pro- 
best fitted for 
Having decided this matter, 
distribution 
Fig. 5. At 
num- 


brief 


out a work 


the top of this card is the order 


ber and date, together with a 


description of the work, so that it may 
be readily identified. On the’ first half 


“TRE FOUNDRY 


at all times of the jobs that have 
passed through the department and 
the names of the men who did the 
work. This information is very im- 
portant in case there is subsequently 
found an error in a pattern. These 


cards are also valuable in cases where 


the foreman is called upon to make 
estimates upon proposed work similar 
in kind to that previously done and 
recorded. 

The having 
filled the 


passed to the leading man mentioned 


distribution card been 


out, the order for work is 


on it, who thereby becomes responsible 
Job time cards are also 
made out by the foreman or his clerk 
the 


for the work. 


for the who are to work on 


job and these are “rung in” when they 


men 
have completed the work they are on 
Ordinar- 
the 


and ready for the new job. 


ily these distribution cards and 


job time cards will be made out some 
time before they are required, so that 





MATERIAL 


KIND OF 


Signed 





LUMBER QUAL 





Total 








Fic. 9 


of the card is given the names of the 
men composing the gang on the job. 


This is carried out in the same man- 
ner, even if there is only one pattern 
maker assigned to the work. On the 


second half is given various dates and 
necessary items of information, as for 
the 
and the 


instarice, ordering of any special 


material date of its receipt, 


which is entered in consequence of 
the influence on the completion of 
the work due to delays in receiving 
necessary material. A‘ter the order 1s 
completed, the cost of the time and 


material is also entered for future ref 


erence. 


The object of this record is that 
is a very convenient method by which 
the foreman can keep track of the 


] 


distribution of work in his department. 


It forms a ready source of reference 


MATERIAL 


The Foundry 


OrpER CARD 


there may be no delay in starting a 
old 


method, 


new job when the One is com- 
pleted. By this the foreman 


is enabled to plan the work of his 


department considerably in advance of 


the daily routine work, and at such 


times as he can most conveniently at- 


tend to this duty, and have the cards 


placed in waiting 


different 


and 


ready for the workmen 


rack 


written up 
y 


when they are through with their cur- 


rent jobs. 
1 


The work being in the hands of 


z 
leading man and the drawings 
prints furnished him, he will proceed 
and to plan actual 


the patter When 


these matters, he 


to study them 


work of making 
he has decided will 


make his calculations as to the dimen 


sion lumber, glued-up material, 


ment work, etc.. 


seg- 


that will be required 
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It is the custom in many shops wher 
special men are employed to get out 
dimension lumber, to give them th: 
necessary figures on any sort of a sli; 
of paper or even on a bit of board 
The custom is a slipshod method an 
no excuse for its toleratio 

Mistakes are liable to be made, fi 

ures changed and 


there is 


sometimes mu 


trouble ensues. 


Dimension Lumber Memoranda. 


To avoid these difficulties, men 
randa cards are filled out on the form 
shown in Fig. 6, which gives a list 
of all dimension lumber needed for 


the job except that glued-up for cylin- 
drical work and that required for seg- 
ment work. For glued-up work other 
work, the form 
in Fig. 7 is used. For segment work 
the form shown in Fig. 8 is available. 
In this form a space is provided for a 
sketch, which 
bevel gear patterns, cone patterns and 
the like. If sketches 
with the other memoranda, they will 
be made on one or more cards or 
paper and attached to the 
memoranda card. These 
signed by the head executive, and in 
order to keep the foreman in_ touch 
with the operations of the shop, they 
are approved by him before work is 


than segment shown 


will be necessary for 


are necessary 


pieces of 
cards are 


commenced on them. 


Material Account. 


On the back of 
form, shown in Fig. 9, for a material 
account. This is filled out and signed 
by the mill men who get out the di- 











these cards is a 


mension lumber, glued-up stock or 
segment work, making proper allow- 
ance for waste in each case, and the 


account turned in, with the lumber, to 
the leading man who signed it. He 
these memoranda cards 
with the the work to the 
foreman when the job is completed, 
and he will account for it to the store- 


will turn in 


order for 


keeper. 

By the methods described, a system- 
atic and businesslike plan of handling 
these matters is prc ‘ded and accurate 
records are kept, not only for the cost 


department, but for future reference 
by the foreman and any other ils 
who may have occasion to ¢ sult 
them. 

Pattern work on which only one 
man can be employed, or a Pp rn- 
maker and an apprentice, will be em 
terd upon a distribution card the 
same manner as though severa’ en 
were engaged upon it. As far a Os 
sible each man will be furnished wit! 


the kind of work he prefers and 
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which he is most expert. The consid- 
eration of the foreman in this respect 
is usually appreciated by the men and 

considerably greater product turned 
ut than would otherwise be the case. 


Repair Work. 


It is frequently the custom in pat- 
rn shops to give most of the repair 
work to apprentices. This is not usu- 
ally good management, either on the 
score of efficiency or economy. Gen- 
erally, patternmakers do not like to 
do repair work. There is, however, 
an occasional man who is particularly 
efficient at this work and who would 
as readily do it as any other kind 
The writer once had a man who would 
do, of this class of work, 
twice the 


more than 
work that any 
other man in the shop could do, and 
do it well, He peculiar 


ability in making rapid changes in ex- 


amount of 


too. had a 
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isting patterns to suit new demands 
that made him particularly valuable. 
The foreman should always endeavor 
to have such a man if possible. This 
does not mean that apprentices should 
not be taught to 
in fact, all classes of 
patternmaker is 


do this work, and, 
work which a 
likely to be called 
3ut he should do his 
share of repair work as a matter of 
proper instruction rather than because 
it is a that the skilled 
patternmaker feels rather superior to 
taking up. 


upon to do. 


class of work 


Work for Unskilled Men. 


In tl 
the 
that 
nishing, 


e distribution of 


work 


not be for 


among 


men, it should 


rotten 


the matter of sandpapering, var- 


setting, rapping and lifting 
plates, putting on pattern letters and 


figures, can frequently be done by men 


receiving hardly more than half the 


265 


pay of skilled patternmakers, and thus 
relieve the patternmaker of work that 
he usually does not have much fond- 
ness for. The same may be said of 
much of the core box work. Lathe 
work, to be done well and accurately, 
and at the 
requires 


same time economically, 
mechanical ability, 
and the man who is expert at it should 
be kept engaged upon it as a matter 
of economy as well as efficiency. 
Thus, in the distribution 
of work in the pattern shop the sys- 


peculiar 


matter of 


tem of the machine shop may be fol- 
lowed very closely: to organize the force 
with men particularly fitted to the differ- 
ent classes of work; to ascertain what 
particular class of work each man is best 
fitted for; and then to keep him engaged 
upon that lit- 
tle interruption we 
shall the the 


machine shop manufacturing de- 


class of work with as 


as possible. Then 
see efficiency of 
and 


partments duplicated in the pattern shop 


PRODUCTION OF MALLEABLE CASTINGS--X] 


Various methods of cleaning and inspection--- [he annealing depart- 


ment---Methods of packing the castings and charging the furnaces 


FURTHER regard to 
the inspection of castings in the 
hard. 


A word in 
As the molds are dumped, 

later on the cleaning gang comes 

r, in large works at night, a rough 
separation of castings from the gates 
is undertaken. Cores are removed as 
nuch as possible, and in some cases 
with special core-rod pulling devices, 


Or instance in the making of 


coup- 
ts or other long hollow work. Core 
rods, by the way, should be returned 


core room to wire straighten- 


ng machines which operate better, 
and more effectively than the 
ld hand straightening method. It 


pays to put a pensioner watch- 


ng : yard gates straightening the 
ised. 

(h rough sorting will take out all 

is-runs, castings where cores 
ave been forgotten and other de- 
work which may be easily 
ven at night. All this goes 
the sprues, in well regulated 


to the big slag barrel placed 


uts the buildings, and preferably 
Tun a motor from the light circuit 
plant. The sprues should be 


rolled 


in using 


clean. There iS a disadvantage 


sprues just as 
from the foundry. The 
tected from the melting 
flame in the 
should be mor: made, 
which in turn makes the heat longer, 


they come 


metal is pro- 
action of the 
furnace longer than it 
Then 


slag is 


more skimming must be done, and 
dirtier furnaces and dirtier iron are 
the consequence. 
Cleaning Castings 
The good castings, as far as this 
may be seen, now go to the hard roll- 
ing room, or tumbling room as it 


is oftentimes called, to be cleaned 


there. This room is usually the bane 
of the works. When one has say 60 
of the rumblers usually employed in 
full blast, no dust exhaust, one can 


neither hear nor see, the electric lights 
simply glow as if in the dim distance, 
and no one stays there 

This, however, is 


very reason why attention 


than 
the 
should be 


longer 
he can help. 
given the department. 

To roll a casting longer than just 
enough to the sand by the 


hard stars placed in the barrels, and 


remove 
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the contact of the castings with each 
other, is a waste of power and equip- 
ment. About 20 seems to 
give good results under ordinary cir- 
cumstances. times the 
sand is so badly stuck to the castings, 
especially the 


minutes 
However, at 

heavy that it 
practically forms an enamel on them. 
Rolling all day will only polish the 
work instead of cleaning it, and hence 
attention should be the 
that it is from too many 
fluxing impurities, and particularly the 
iron as it 


ones, 


given sand 


to see free 


comes from 


the furnace, 
which may be badly oxidized through 
over-heating, or holding too long, 
getting “high.” 

The difficulty with sand burnt to the 
casting is usually seen when there is 
trouble with dull iron. <A _ heat is 
sometimes kept in long after its prop- 
er time for tapping has passed, to get 
it hotter to pour well. 
in the 


slightly 


This holding 
allows the metal to 

the melting point 
is raised considerably, and while ap- 


furnace 


oxidize, 


pearing extremely hot when tapped, 
the ladles “skull,” and the castings 
are mis-run. Usually, in such cases, 
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The 
perature of the metal was simply too 


the sand trouble is noticed. tem- 


high for the sand, and some of it 


fused to the casting. Considerable 


hand or air-chipping then becomes 


necessary for proper cleaning. 


The hard rolling room crews must 


therefore be carefully watched to see 


that the charges of castings are removed 
when rolled sufficiently, and taken into 


the trimming room, where they are 


gotten ready for the anneal while 


being carefully inspected at the same 
The 
tumbling 


time. present practice of using 


exhaust barrels is doing 
much to make this department of the 
malleable works a habitable place, and 
incidentally cutting down the rolling 
cost. The stars placed in the barrels 
the the 


castings, 


made of same metal as 
the 


part of an 


are 


regular and molding is 


generally apprentice’s 


work. 
Pickling Castings. 


From the nature of the metal in the 


hard, heavy castings cannot be rolled 


with very light and fragile ones 


without danger of breaking them. It 
is oftentimes 


necessary to separate 


fact wedge them 


sticks of 


castings, in 
into the 
so that 


large 
wood, 
but al- 


low the stars and other plain castings 


barrels with 


they may not move, 


to tumble about them and thus do 
Light and fragile cast- 
rolled at all, 
may be accom 


With sulphuric 


or hydrofluoric acid, or by 


the cleaning. 
may not be but 


pickled. This 


plished in two ways 


ings 


are 


means Ol 


the sand blast. The advantages of the 


sulphuric acid pickling bath are its 


cheapness and ease of manipulation. 


Mixed 
a little 


about 30 to 1, or sometimes 


stronger, the light castings 


are preferably laid on a_ series of 


perforated inclined wooden shelves, 
and the fluid 
It trickles 
on all the shelves, and runs back into 
The 


in going his rounds, 


poured over the top 


down over the castings 


the vat again. night watchman. 


or preferably the 
night annealer, keeps this up during 
the night, and next morning the cast 
hose, 


\n- 
other method is to simply let the cast 


ings are washed down with the 


and go to the annealing room 
wgs remain in the pickling vat. which 


may be heated by a steam jet, taking 


The 


acid 


when clean disadvant 
the sulphuric 


that it 


them out 
age of pickling 


bath, is dissolves iron 


not the 


and 
that 
sand scale off 
bad W her 


galvanizing 


sand adhering to it, so 


it really makes the 


Further, it emits a odor. 


pickling is done for pur 
oeses, a second bath of hydrochloric 


acid is sometimes provided after the 


THE FOUNDRY 


cleans 
the 
surface of 


pickle, which 


acid 
still 
good 


sulphuric 
and 
the 


better 
hold 


the iron gives 
yinc a 

a 
ihe 


or 
metal. 


Use of Hydrofluoric Acid. 


Hydrofluoric acid has the advantage 
the 


can be 1 to 


ot dissolving sand and iron. 
lf heated, the pickle 


results 


not 


obtained. 
the 
strongly, 


50, and fine 
Like the 


surface 


are 
sand blast, it shows up 
imperfections 


the 


very 


and has disadvantage of being 
must be 
handled with rubber gloves when full 


but is all di- 
the author at 


poisonous to a degree. It 


strength, right when 
The 


used two large wood tanks 


luted in pickle. 


one time 
with a lead steam siphon, so arranged 
that the pickle 
be forced tank 
other at 


could 
the 


lique rr of the 


from one into 


will. Twenty-five tons oi 
small castings were pickled daily, and 
the cost was no larger than for rolling. 
the 


the time, 


Inconvenience of location caused 


experiment to be stopped al 
interesting feature 
After 


thoroughly, 


but one was 


noticed. washing the castings 


they would rust very 


quickly. In the meantime, the liquor 
the tank was 
batch of 
Now these rusty cast- 


into other 


the 


siphoned 


cleaning next day’s 


small castings. 


ings when annealed, would be 


duly 


dumped out of the without hav 


the 
most of 


pots 


ing scale adhere to them, and 


them without 
soft-rolled. 
blue to black 


grinding, or 


were shipped 


being had a_ beau- 


tiful 


They 


surface, and after 
straightening, 


the 


chipping, 


could go out thus with credit to 


Ww ( irks. 
Sand Blast. 


The sand blast is just beginning to 


find its into our foundries. In 


this 


further advanced, notably in the stove 


Way 


Europe, cleaning by method is 


shops. Nevertheless it is an excel- 


lent way of cleaning castings, and has 


come to Rolling barrels can 


the 


stay. 
forced 
the 


be arranged to have sand 


into them while revolving, and if 


castings can turn in all directions, 


they will be thoroughly cleaned. 
When 


tumbling 


the 
wheel- 


the castings come from 


barrels, either by 


barrow or overhead trolley, they go 
to the trimming room tables where the 
sprues are chipped off with the ham- 
mer, are sorted gathered 
file 
most im 
the 


Not only can much subsequent grind- 


they and 
according 


there 


to the shop orders on 


This is one of the 


portant departments of work. 


ing and chipping of the soft castings 


be done away with here by proper 


trimming off the comparatively easily 
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broken hard metal, but the reputatio: 
of the can be kept high o1 
poor _ by the vigilance of tl 
trimmers and inspectors. Any “jack 
that to be don 
by the president of a concern whi 


works 


ing up” may have 
he finds complaints about the appea: 
ance of the work coming in, is do 
here, the 

apt to shut an 
work, so 


for works management 
eye to poor looki 
the castings 


sound. Furthermore, as all the castings 


long as 


are counted and weighed here, the dis- 
count is determined, 
before the 


leave the warehouse. 


subject to 
addition finished castings 
From here the 
office, and 
what goes into the anneal is known 
day by day in preparation of the ship- 
ments on orders. 


reports go to the shop 


Inspection. 


Another good feature which should 
not be omitted in this department, 
is the gathering of the rejected cast 
ings into piles for the inspection of 
the the 
A man doing piece work has the right 
the will 
for. this 


foreman to go 


molders during noon hour. 


to see castings he not be 
Moreover, 

the 
the 


with the men, as it is not a desirabl 


paid gives an 


opportunity for 


over some of molding problems 
thing to melt iron for 
floor 


work than possible. 


scrap, not 


lose any more space for paying 


Annealing Department. 
Irom the trimming room afte: 
the 
room, 


spection, castings go to the 
This 


divided 


has 


por 
and the 


nealing department 


its floor into 
floor, 


advanced 


space 


The 


two 
tions. packing 
the 


ovens 


ovens. In 
the 
the ground, 


most 


Cases, 


where are dropped int 
and are practically soaking 
pits, a traveling crane doing the charg 
ing and discharging, the packing floor 
the 


the 


room, and th 
other. In_ th 
works, the ovens are usually 1 
the 


is at one end of 


Ovens proper at 


older 


two rows, one on each side ot 


building, and the clear space between 


is used for the packing of 


the pot 


and manipulating the charging 
or else the ovens are on one sid 
and the other is used for the ] 

The floor of the 


where the packing 


annealing 
and trucki 


done, is covered with 1-inch 


plates. These 
the 


the 


are cast as freé 


for constant 


effect of 


pounding on 
the heat te 
warp them badly, as well as bt 
A floor of 


stands exceptionally hard 


and 


many. this kind 


usag¢ 
also 


annealing boxes or pots, 


“saggers,” are heavy containers 
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sjuare, round, or more usually ob- 
long. When first cast, they are about 
l-inch _ thick, with proper draft 
the pattern. As they are used 

er and over again, if not broken 

the first time, being white iron they 
ecome thinner through the — scaling- 


fi of oxidized metal, and finally be- 


coming too thin, they are scrapped. 


pots are piled three and 
igh, and placed on a stool of 


These four 


iron, 
so that when luted up with mud, and 
similarly this material, 
which is simply burnt sand from the 
rolling mixed 


covered with 


room with water, and 
perhaps a dash of fire clay) or an iron 
1 


ate, where particular care is to be 


taken, they make a more or less air 

tight receptacle for the castings packed 
scale. 

The scale used for the packing is 


1ore usually the cinder squeezed out 
f the muck balls where wrought iron 
made, It is very rich iron slag, a 
with a lot of shot 
small lumps in it. As this material is 


silicate, and 


iron 
sel over and over again, it becomes 
mixed with the flakes the 
the best for 


from pots, 


vhich is material an- 
aling purposes when properly crush- 


and gradually the scale pile be- 


mes a more or less rich oxide of 
This was formerly sprinkled 
‘ily with a solution of sal-ammoniac 


“rust” it, and thus a nice little pile 


money 


was thrown away yearly. 


¢ - 


st or steel borings are also put into 

scale, but if at all salable this proc- 
ss is a waste. The fiakes from the 
ts, in all the older works, will be 
d to have made excellent roads 
ind the premises, whereas’ the 
thor, after purchasing the first batch 
scale in the market, never bought 


y thereafter, the flakes of 
pots replenishing the supply, and 


ssitating 


crushed 


an 
the 


occasional screening 


reject fine which 


igh mixture with remaining sand 


powder, 


castings burns on in the anneal. 


Filling the Pots. 


the castings come into the an 
¢ room, the operator places a 
n one of the stools, shovels in 


scale, and lays the castings into 


Is in regular’ order with scale to 


ind them, hammering the pot all 
hile to 


shake down the scale 
ghtly pack the castings. This to 
t warping as much as possible. 
eavier classes of work are dis- 
d in such a way that instead of 
x down on the smaller ones 
their weight under the intense 
f the anneal, they rather sup- 


he whole structure. Many times, 


flat work, it is not necessary to 
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put scale between a batch of castings 
Long flat castings are placed upright, 
to remove the tendency to bend, and 
oftentimes, with brake rods, it is nec- 
build the very 
The essential principles to ob- 


cessary to up boxes 
high. 
serve are that no opportunity is given 
the mass to settle and thus 
warp all the castings within the box, 
unless this 


down 


settling is brought about 
by excessive heat ruinous to the cast- 
ings, and to for air 
through the 
either through imperfect luting or set- 


tlement 


allow no chance 


currents to pass pots 
due to loose and careless pack- 
ing. In the latter case, the work will 
be badly scaled away. Sharp corners 
will be rounded off to the disgust of 
the customer, or whole patches of the 
surface may lift off, and a very unde- 


sirable 


state of affairs will exist. 
Scale. 
This scale is, however, not the only 
material for packing purposes. Hem- 


atite ore is much used, especially 
where cupola iron is the rule, and 
higher temperatures for annealing 


must be resorted to. More recently a 


very fine material has in, and 


consists of magnetite from the Adiron- 
dack regions. 


come 


This breaks in grains, 
and when sized to about a split pea, is 
what is 


just wanted for annealing 
work. 

Intrinsically, however, sand and 
brick bats would answer for packing 


purposes, the real change in the cast- 
ings being the conversion of the com- 
bined to called 
Prof. 
This change is 


an annealing carbon 


“temper” carbon—by the late 


Ledebur, of Germany, 
when conditions 


brought about 


are 
malleable 
process for the “black-heart” castings 


correct as required by the 


made in this country, and practically 
any kind of packing may be used to 


protect the castings from the burn- 
ing of free gases and excessive heat. 


Castings Packed in Fire Clay. 


A number of tests 
the way 
and in fire clay, showed that when a 
packing is that will not allow 


the carbon in the skin to migrate 


on malleable 


castings annealed in regular 
used 
out 
and burn away—as it can in scale and 
ore—then the tensile strength of that 
casting is reduced by several thousand 


pounds per square inch. Hence it 
would not seem advisable to change 
from the ordinary method of work 


When the skin was planed away, and 


the interior of these rather heavy 
test pieces subjected to the tensile 
test, the results practically agreed, 


and were not very much lower than 
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the bars with the skin left on. This 
is stated here merely to off-set the 


claim occasionally made that the in- 
terior of a malleable casting might as 
well be thrown away as the skin is 
the only strong part of it. 


the authors of 


Evidently 
statements must 
have had in hand test bars, the cen- 


such 


ters of which consisted of a succes- 
sion of heavy shrinkages. Normally 
made malleable castings should not 


show this to so serious an extent. 


Charging the Furnaces. 


The pots duly packed and luted up, 
then covered with a coating of mud or 
an iron plate also luted tight, are now 
placed in the annealing ovens in reg- 


ular rows with about four inches be- 
tween them for proper circulation of 
the gases carrying the heat. The 


ovens are luted up and the firing com- 
menced. This charging was formerly 
done entirely by hand operated trucks, 
the forks of the truck passing under 
the stool, and raising it by a lever ar- 
rangement. Then a gang of men got 
the pot rushed 
the oven in its proper place. 


behind and was into 


BICARBONATE OF SODA AS A 
DEOXIDIZING AGENT. 


In a patent recently granted, the use 
of bicarbonate of soda as a deoxidizing 
agent in copper alloys is recommended. 
It is claimed that in casting copper or 
copper alloys the presence of oxide of 
copper tends to prevent the attainment 
of a perfectly the 
casting. its has 


hitherto been impossible to add copper 


even structure of 


For the same reason 
or its alloys to iron or steel in large, 
or at least in such quantities as to im- 
part to the 
strength 


metal hardness or 


that of the 
In order to permit the 
addition of iron, the assistance of other 


greater 
of resistance than 


ordinary alloys. 


metals such as zinc, aluminum or nickel 
has been requisitioned, which act, to a 
certain extent, as carriers for the iron. 
The method by C. Gautsch 
consists of adding to the metal, copper 
or mixtures of copper, tin, old metal 
or the like, besides the 
usual addition of phosphorus, a suitable 
quantity of bicarbonate of soda, part 
of which can be advantageously added 
at the commencement 


outlined 


iron, steel or 


and 
the metal has been melted. 


after 
The amount 
of bicarbonate of soda added may vary 
from 1 to 0.40 per cent. It is claimed 
that the bicarbonate of soda causes the 
mass 


a part 


to foam and produces an inti- 


mate mixture while the oxides of copper 
pass into the slag. 





THE USE OF VANADIUM IN CAST IRON 


Action of this metal on gray iron for casting purposes and 


methods of application in the ladle and air fumaces 


AST iron may be regarded as a 
C more or less impure steel, con- 
taining, in addition, the 
metallic elementary constituent graph- 


non- 


ite, interspersed in granules, flecks, or 
plates this 


con 


throughout its structure; 


graphite, aside from = any 


sideration of the proportion of the 
the 
adapted to hot working in order to 
effect change of shape. In 
the the 
stroyed; hence the “limit of strength” 
of cast 
as compared 


other elements, renders iron un- 
addition, 


continuity of metal is de- 
reached 
the 


from 


iron is very soon, 


with “limit of 


strength” of steel, which it 


will also logically follow that any 


improvement conferred upon cast iron 
necessarily net 


laboratory re- 


by an alloy must 


give such spectacular 


sults as in the case of steel. Never- 
theless, 
part such properties to cast iron as 
the 


vanadium can and does im- 


to almost revolutionize material. 


Vanadium. 


Vanadium is a oxidizable 


metal, 


readily 
which, at the heat of molten 
iron, readily decomposes oxide of iron 
with 
is readily fusible and at once passes 


a resultant vanadium oxide which 


also 
one of the very few elements which 
is capable of forming a stable nitride, 
body is 
Hence, as a 
vanadium is 


away in the slag. Vanadium is 


which also easily slagged 
scavenger 
of remarkable 


by the elimination of the 


away. alone, 


value, as 
poisonous 
oxide and nitrogen contents, the 
well- 


packed structure, which, as far as its 


metal is made to assume a 
metallic particles are concerned, is of 
a strongly coherent nature. 

It is to be noted that in scavenging 
by means of vanadium, the necessary 
equivalent amount of vanadium is re- 
the slag, 
therefore, that 
vanadium 


found 


from 
must 
a certain 

more or 
residual 


moved 
and it 
with 


the metal by 
follow, 
amount of 
added, less will be 
in the according as 
the cleansing 


have been large or small. 


metal 


amount of work will 


*Chief Metallurgist, 
Co., Pittsburg. 


American Vanadium 


In the 
somewhat 
solid 
stituent of 


vanadium 
strengthens iron by its 
solution in the carbonless con- 

that iron, the 
molecules of its more 
coherent than ever, and their crystals 
more resistant to and 
dis- 
integration along their cleavage lines. 

In the third 

directly 


second _ stage, 


rendering 
constituents 

abrasive wear 
less susceptible to breakage or 
vanadium 
by its action 
iron 


stage, 
strengthens 
that 
contains 
carbon. 

From all this it 
it would be ridiculous to 


constituent of 
the 


upon cast 


which chemically com- 
bined 
will be that 
attempt to 
the 


result in, 


seen 


designate by any single figure 


which would 
the 
iron as 


augmentation 


for example, tensile strength 
the result of 


definite 


of cast the 
amount of 
account of the 
cleansing work to be done and of the 
“basic” constituent nature of the iron 


in question. 


addition of a 


vanadium, both on 


Tensile Strength. 
The following taken at 


random from laboratory figures, may 


examples, 


be taken as demonstrating this point: 

A cylinder iron having a tensile 
strength of 26,000 pounds, by the ad- 
0.22 


tensile 


dition of per cent of vanadium 


increased to 
37,000 pounds per square inch. 


had its strength 
Another cylinder iron having a ten- 
sile 23,000 pounds, by 
the addition of 0.22 per cent of van- 
had _ its strength in- 
to 32,000 pounds per square 


strength of 
adium tensile 
creased 
inch. 
A very high grade of special iron 
having a_ tensile of 30,000 
of 0.15 
tensile 


strength 
the 
vanadium, its 
33,000 


pounds, had, by addition 
cent of 


strength 


per 
increased to pounds 


per square inch. 

Instances are available of very poor 
iron which tensile strength 
of about 12,000 pounds to the square 
inch, which, by the addition of 0.22 
per cent 
used up in 
tensile strengths 
20,000 pounds to 


In transverse 


had a 


vanadium (almost entirely 
had their 
increased to about 
the square inch. 


strength the bene- 


scavenging), 
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the addition 
somewhat more 


from 
of vanadium is 
marked in many cases. Taking 
as a basis for figuring the trans- 
verse load required to produce rup- 
ture of a 1%-inch diameter bar, sup- 
ported on rests 12 inches apart, the 
following figures may be quoted 
among many of the tests. 

A poor cast iron, without vanadium 
broke at 1,300 pounds. 

The same iron, with 
broke at 2,200 pounds. 

Another, vanadium, which 
broke at 1,400 pounds, after the addi- 
tion of 2,100 


fit derived 


from 


vanadium, 
without 
vanadium, required 
break it. 

Cupola iron, which normally broke 
at 2,500 pounds, as a result of the ad- 
dition of 0.15 per cent of vanadium 
broke at 3,400 pounds. 

A somewhat 


pounds to 


iron, without 
vanadium broke at 2,700 pounds, and 
after the addition of vanadium re- 
quired 3,400 pounds to break it. 

A high grade air furnace 
which normally broke at about 3,70) 
pounds, after vanadium, 


breaking load of 


similar 


stock, 


withstood a 
transverse 4,20 
pounds, 

An extraordinarily high 
furnace stock, which normally broke 
at 4,000 pounds, as a result of its con- 
0.13 per 


the 


grade ait 


vanadium 
4 400 


cent of 
load of 


taining 
broke at high 


pounds. 
Deflection. 
The 


tained 


added strength not ob- 
at the sacrifice of deflection 
the irons mentioned in the 
two cases having a _ deflection 
figure of 0.145 inches in each 

In the other tests exact defl 
figures are not available, but in 

the deflection before fr 
was very marked. 


was 


figures, 
last 


case 


Compression. 


The value of the vanadium 
resisting compressive loads 1 
marked. 

A sample of 
which normally 
pounds per square 


load before rupture, 


high quality 
resisted 
inch comp! 


had its 





rup- 

Sup- 
, the 
10ted 


lium 

dium, 

vhich 
addi- 


2,100 


broke 
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pressive resistance raised to 150,000 
as a result of the addition of 0.18 
per cent vanadium. 

A somewhat harder iron, having 
a compressive breaking load of 146,- 
000 pounds, as a result of the ad- 
dition of 0.18 per cent vanadium 
had its compression strength raised 
to 161,000 pounds. 

A sample of chilled iron, 
normally withstood a compressive 
load of 217,000 pounds, as a result of 
the addition of 0.15 per cent vanadium, 
required the application of 251,000 
pounds to the square inch to cause 
its rupture by compression. 


which 


Hardness. 


It has been contended by some that 
these increases of strength are ob- 
tained at the sacrifice of softness of 
the iron, and with the object of prov- 
ing the erroneous nature of such 
statements in the case of vanadium, 
the following tests were undertaken: 

Air furnace iron, which gave a 
Brinell hardness figure of 187 showed, 
as the result of the addition of 0.20 
per cent vanadium, a hardness figure 
of 196. 

In another test a similar iron, with 
a hardness numeral of 188, showed, 
as a result of the addition of 0.22 per 
cent of vanadium, a hardness numeral 
of 191.* 


Wearing Quality. 


That resistance to abrasive wear 
cannot be deduced from _ hardness 
figures, or vice versa, is a fact which 
is now well recognized. A little con- 
sideration will at once render it evi- 
dent that the degree of toughness, 
combined with tthe hardness, must 
make a vast difference in the quality 
of resistance to wear. Unfortunately 
no well standardized test has as yet 
been devised to enable us to record, 
with the same degree of numerical 
precision as is available im our rec- 
ords of tensile, transverse and com- 
pressive strengths, the quality of a 
material for resisting loss by abrasive 
or rolling wear. As a result it is 
necessary to go to service records for 
1 substantiation of the assertion that 
ne of the most valuable properties 
-onferred by vanadium on cast iron 
s the resistance to wear which can 
logically be deduced from the intro- 
luctory remarks of this article. 

A locomotive valve cylinder bush- 


*These hardness numerals can be considered 
s practically identical, as the extreme limits 
retween the hardest and softest figures quoted 
nly show a variation equivalent to one-tenth 
of a millimeter width of depression, which 
measurement Can be considered as_ practically 
within the limits of normal observation in such 
a test. 
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ing of vanadium cast tron, which had 
been in exigent service for 22 months, 
on examination, showed no _ signs 
whatever of abrasive wear, the origi- 
nal tool marks being still in evidence. 

Automobile cylinders of vanadium 
cast iron have been found to resist 
internal wear to a degree highly su- 
perior to those of ordinary iron, and 
to assume a mirror-like internal polish 
which has been found of great efficacy 
in service. 


Resistance to Wear of Chilled Iron. 


In chilled iron, the resistance to 
wear due tto the incorporation of va- 
nadium becomes still more marked. A 
pair of chilled iron rolls, made from 
air furnace stock, with the addition of 
0.22 per cent of vanadium, showed, 
the writer is informed, a wearing life 
three times that normally incident to 
the ordinary iron rolls made 
“straight” iron made by the same firm. 
The importance of this statement it 
would be thhard to exaggerate, as not 
only does it mean that the upkeep 
per ton of material rolled is reduced 
by two-thirds, but as the rolls re- 
quired such infrequent dressing and 
were evenly worn, the percentage of 
prime quality sheets rolled was great- 


from 


ly in excess of that common to the 
same sheet mills using ordinary rolls, 
the percentage of seconds or wasters 
being correspondingly decreased. 


It might be well at this point to 
lay stress upon the fact that it is 
particularly necessary to guard against 
the presence of internal strains in such 
an article as a chilled roll, otherwise 
the life of such a roll is terminated by 
breakage long before the period of 
wearing life is run, but the avoidance 
of such strains is a question of good 
foundry practice simply and _ solely, 
and should be followed with equal care 
in all classes of chilled rolls. 


Effect on Depth of Chill. 


The question naturally arises as to 
whether vanadium has any effect upon 
the depth of the chill. That it has 
some effect is certain, but as in the 
data before recorded it is not pos- 
sible to fix an arbitrary figure for all 
combinations of circumstances. It has 
been observed, however, as a result of 
close watching, over a considerable 
period, that in air furnace work, iron 
containing approximately 0.9 to 1 per 
cent silicon, 0.5 per cent manganese, 
0.4 per cent phosphorus, 0.05 per cent 
sulphur, 0.55 per cent combined car- 
bon and 2.6 per cent graphite, the ad- 
dition of 0.22 per cent of vanadium, 
(resulting in the remaining in sol- 
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ution or combination of 0.16 per cent 
of vanadium in the iron), causes the 
chill to strike in a further 10 to 15 
per cent. 

In a harder iron, such as car wheel 
iron, where the silicon only approxi- 
mates 0.5 to 0.6 per cent, the addi- 
tion of a small amount of vanadium 
was observed to throw the chill in 
still more, the approximate figure ob- 
served being about 25 per cent in- 
crease. 

Therefore, in foundry practice, in 
the preparation of chilled vanadium 
iron, provision should be made to 
offset this difficulty, either by increas- 
ing the corresponding 
amount in vanadium iron, or by sub- 
stituting a metal chill in the mold 
of the required lesser degree of in- 
tensity demonstrated in the particular 
case. 


silicon in 


Shrinkage. 


Vanadium being allied, in a some- 
what modified form, to the members 
of the aluminum naturally 
somewhat shrinkage, 
but for all practical purposes such 
increased shrinkage is so small that 
it may be neglected in the foundry; 
in all the commercial work which 
has been done with vanadium cast 
iron, it has never been found neces- 
sary to change in any degree the pat- 
tern measurements with regard to this 
aspect of the case. 


family, 
increases’. the 


Method of Application. 


Vanadium is available for com- 
mercial use in the form of ferro-van- 
adium, an alloy containing approxi- 
mately two parts of iron and one of 
vanadium; a portion of the iron may 
be replaced to advantage in 
some circumstances by an equivalent 
amount of silicon. Such an alloy has 
a fusing point intermediate between 
those of cast iron and steel, and is 
soluble in molten 


some 


readily iron. 
For the addition of vanadium to 
cupola iron, two courses are avail- 


able: 


First—The necessary amount of fer- 
ro-vanadium, calculated from the van- 
adium contents of the alloy, required 
to vanadize the iron desired, is dis- 
solved, in a moderately finely di- 
vided condition, in about five times 
its weight of pig iron which has pre- 
viously been melted in a _ crucible. 
About 30 minutes suffices for this 
solution in a hot fire. The iron is 
tapped into the foundry ladle, and, 
simultaneously, the vanadium iron 
solution is introduced into the ladle 
and well rabbled. 

Second.—The 


ferro-vanadium alloy 
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powdered, so as to pass 
about 10 mesh. At the 
the cupola a little 
ferro-manganese, in quantity 
0.24 the 
iron to’be vanadized, is added in finely 
the 


is finely 
a sieve of 
time of tapping 
ground 
about cent of 


equal to per 


form to stream issuing 


the 


ground 
the 

amount of 
added 


tents of 


from spout, and necessary 
ferro-vanadium is 
The 
immedi- 
ladle of 


incorpora- 


ground 
time. 
ladle 


another 


same 
filled 


transferred to 


at the con- 


the are 
ately 
similar capacity to insure 
tion; after this, pouring is performed 


as usual. 


Application in the Air Furnace. 


If the air furnace be in question, 


the mode of operation is extremely 


simple, though, of either of 


the 


course, 
previously mentioned 


The 


and 


methods 


can be resorted to. 


charge is 
about 30 


minutes prior to tapping ferro-man- 


melted down as_ usual, 


the amount of %4 of 1 


the 


ganese, to 


per cent of contents of the fur- 


nace, is introduced in small nut size, 


and is well rabbled through the bath 
The 


of ferro-vanadium, 


to cleanse it. necessary amount 


similarly sized, is 


introduced and worked through 


bath 


then 
the 
minutes or so 
be fully 


with a wooden pole. In 20 


incorporation should 


completed, after which the 
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furnace may be tapped and the metal 
poured as usual. 


It need hardly be emphasized that 


in order to obtain the best results, 


all practice incidental to good foundry 


practice must be rigidly followed, as 


it would be utterly illogical to ex- 


pect any alloy, which gives definite 


metallurgical attributes to the iron, 


to render it permissible to neglect or 
evade practical 


those precautions 


which have nothing whatever to do 


with purely metallurgical reasons. 
Porosity Troubles. 


The 


valve 


chilled 


cylinders 


rolls. 
have 
The 


question of the elimination of porosi- 


service record of 


bushings and 


already been  particularized. 


only been briefly alluded to. 
A letter just to 


small 


ty has 


hand from a large 


consumer of cylinders makes 
the authoritative statement that, where 
their ordinary rejections of cylinders 
amounted to 65 
the 
of vanadium alloy in the preparation of 


the 


of plain iron per 


cent On certain work, adoption 


the same cylinders resulted in 


acceptance of such cylinders, none 
being rejected for mechanical defects. 
Porosity had been a particular source 
the 


eliminated it. 


of trouble, and vanadium 


alloy had entirely 


CONVENTION OF THE AMERICAN 
FOUNDRYMEN’S ASSOCIATION 


HE annual meeting of the Ameri 
can Foundrymen’s Association and 


allied bodies, including the Foun 


bene 


Music HALL, CINCINNATI, WHERE THI 


MENT WILL BE HELD DURING 


dry and Manufacturers’ Supply 


tion, the American 


EXHIBIT OF 
THE CONVENTION OF 
FOUNDRY MEN’S 


Associa- 
As- 


Foundry 


Brass Founders’ 


sociation and the Associated 


FouNnpryY SUPPLIES AND EQuip- 


THE AMERICAN 


; ASSOCIATION 


February, 190 


Foremen, will be held in Cincinnati t 
week of May 17. Richa 
Moldenke, of the Found: 


men’s Association, 


Secretary 
American 
has fixed the me 
ing days of this body for Tuesday, W: 
nesday and Thursday, May 18, 19 a 
20. Headquarters will be established 
the Hotel Sinton, ‘and announcement 
garding railroad rates and hotel fa 
ties will be made later. 

The exhibit of foundry equipment a 
supplies to be held in Music Hall, \ 
be conducted under the auspices of 
Foundry and Manufacturers’ Supply 
will continue through 


This hall 


for the 


sociation and 


the entire week. affords « 


ceptional facilities display 


foundry machinery and equipment, tl 
first floor containing about 27,000 squ: 
feet, while the area of the second flo 
is 14,000 feet, 
ably be devoted to 
the 


erect a temporary building adjoining t 


which 
still 
present 


square will pro 
exhibits. 

addition it is intention 
hall, for the installation of furnaces f 
the 


into molds 


melting iron and softer metals, 


which will be cast made 
the molding machines that will be show 
Inquiries for space should be address 


to GC. E.. Boyt 
Institute, Chicago. 


secretary, care Lew 
Many manufacturers have already 


plied for reservations, and 
the 


attempted 


from pré 


ent indications exhibit will surpa 


anything before by this « 


ganization. Improvements in molding 


machines and foundry equipment hay 


been numerous during the past ye 


and in many lines of foundry work, 


practice has been almost revolutionized 
All of the latest appliances and devices 
will be displayed and every foundryman 
should avail himself of this opportunity 
to witness the practical demonstrations 
of machines that have made possible the 
rapid strides that have been recorded in 
foundry work during the last 12 months 
the 
foundry organizations, 


Moldenke 


for papers on practical 


In’ his members 
of the 


Secretary Richard 


announcement to 
various 
makes an 
carnest request 
foundry work for presentation at this 


for 


desired 


meeting. Suggestions subjects for 


discussion are also and if r 


ceived in ample time before the conve 
tion, these topics will be assigned 
speakers who are thoroughly conversant 


with the work. 


An interesting program is also being 
outlined by the American Fou 


meetings w 


Brass 


ders’ Association, whose 


probably be held apart from those o! 
the American Foundrymen’s Associati: 
The will ful 
measure up to the hospitality for whi 
the 
foundrymen and their ladies are pron 


ised an enjoyable week. 


entertainment features 


Cincinnati is noted, and Visitin 











A MACHINE FOUNDRY FOR SPECIAL WORK 


Methods pursued in the new plant of the General Electric 

























Co., where molding machines are used exclusively---Inter- 





esting arrangement of floors and sand conveying equipment 


T THE new foundry of the Gen- to its size and proportions but also to” type illustrated in Fig. 7, ranging from 
eral Electric Co., Pittsfield, the extreme thinness of the walls, 14 x 14 inches with a 16-inch draw to 


Mass., the manufacture of trans- which nevertheless must be cast abso- 36 x 36 inches with a 36-inch draw. 


mer boxes on molding machines lutely perfect, as each box is submit- The largest machine, which is the 
being carried on under surround- ted to a severe hydraulic test before one illustrated, is noteworthy because 
ngs and with equipment designed it is accepted. When these were pro- of its unusually long draw. In in 


ticularly for this class of work. duced on the floor, three or four stalling these machines the plan was 
[hese boxes constituie close to 90 molds was the customary output for adopted of mounting them on plat- 
per cent of the entire output of the a gang of one molder and two help- forms supported by steel framework 
machine foundry, and the fact that ers. At the Pittsfield plant one ma- at such distance below the foundry 
tivities can be so largely centralized chine operator, with a helper, can turn floor that the top of the machine is 


m this one line affords unusual op- out 12 molds per day, so accurately brought practically down to the level 

portunities for the practice of econ- made that the loss through rejected of the floor when the pattern is drawn 

omies which are resulting in a pro-. castings has been brought down to un \n unusually high basement renders 

duction surprisingly large in com- der 5 per cent. When it is consid- this possible without any interference 
irison with that obtained by floor ered that this mold, aside from the dif- in that direction. 

molding, ficulties incident to its preparation, is 


. Machine Installation. 
of such shape that the pouring opera 
Transformer Box Molding Machine. tion is particularly hazardous, owing This arrangement is clearly illustrat 
to the large volume of gases to b ed in Figs. 5 and 6, the former showing 


The largest transformer box turned taken care of, these results are indeed the pattern of a large transformer 







ut is molded on a special machine’ remarkable. box on the. machine with the pattern 
having a 36-inch draw, and the prep In this transformer box work, spe up ready for molding, while in the 
aration of this mold is naturally a cial Pridmore machines are exclusively latter the pattern is drawn. The 
dificult undertaking, owing not only employed, there now being 16 of the machine is controlled by a hand lever 
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1—GeENeRAL View or THE PrittsFieLp, Mass., Founpry or THe GeneraL Exvectric Co, Tue ProtocrArPpH WAs TAKEN AT 
NIGHT. THI FLraMInG Arc LAMps 





PLANT Is LIGHTED 
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Fic. 2—ViEw oF ONE OF THE FLoors, SHOWING SAND CONVEYoRS AND Fic. 3—SANpD CONVEYOR IN THE BASEMENT UNDER- 
CHUTES, AS WELL AS MOLDING MACHINE IN THE BACKGROUND NEATH THE MOoLpbDING FLoorR 


located near the floor and connected been found an extremely convenient molding and the other for machine 
with the ordinary controlling lever one, as_ it reduces the hoisting distance molding exclusively. At preseht only 
shown near the base of the machine necessary in removing the mold, af- the latter is complete and accomm 


shown in Fig.7 Thisarrangementhas fords a larger degree of safety to dates both departments. It is probabk 
ae the pattern and possesses other im- that the floor foundry will be built 
portant advantages, among them the during the current year, thus com- 
increased amount of space provided pleting the original design. for the 

for other purposes to which the floor plant, as the core room, power 

is put. On all this work these flasks melting facilities now provided 


are hand-rammed. ample for the two compartments 
Arrangement of the Plant. The floor vary is to be identical 
in size with the machine foundry 
Eventually the plans call for a from which it will be separated only 
double foundry building at Pittsfield, by a brick wall some 12 or 15 feet 
one to be devoted entirely to floor jn height. This is already in place, 
but above it the north wall of the 
present building is of a temporary na 

ture. 





The foundry building is of brick and 
steel, thoroughly fireproof, and m 
ures roughly 150 x 360 feet. A 
foot section across the eastern 











is occupied by the core room; adjacent 

to this a 24-foot section provides toil 

facilities on the foundry floor, the 

Mg fice and blower room on the se 

BASEMENT : floor and the charging platform: 
Fe Ee Te : the third, with the cupolas at 

center of the building; a space 

216 x 75 feet is arranged for ma 

molding; and the western end, 

150 feet. is taken up by the cle 

and chipping department, with al 
ant ‘room in the basement for an} 
ditional space required and for 
age. Spiral iron stairways co! 
the various floors, 


4—ARRANGEMENT OF SAND Conveyor, MOLDING MACHINES, GRATING AND SAND 
SHAKER 
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Fic. 5—PripMore TRANSFORMER Box Motpinc MACHINE. 


View SHOWS THE PATTERN 


ro) 


addition to the special machines 
used in transformer box work, the 
this foundry includes 
some 18 pairs of miscellaneous Prid- 
more machines of 


equipment of 


the ordinary type 


and ten power squeezing machines, 
Tabor make 
and one recently built by the Bridge- 
port Foundry & Machine Co. One 
of the Ph. Bonvillain et E. Ronceray 


machines is also being installed. 


among them several of 


Melting Department. 


In the arrangement of the melting 
department, an 


excellent 
materials 


system of 


idling has devised. 


lwo Otis elevators are located at the 


been 


extreme end of the cupola house for 


handling the industrial cars to and 


m the stock yard. On the charg- 


ing platform two principal sets of 
ks run the entire length, one 
terminating in each elevator shaft; 


near the elevators cross-over connec- 
ns are provided and a little further 
g switches run to a third 


There is 


track 


veen the two. also a 
th track running along the outer 
f the platform from the elevators 
he cupolas. 


lis arrangement absolutely elimi- 
s the necessity of any rehandling of 
erlals. The come up 
shaft, are pushed to the front of 


cupola, 


loaded cars 
relieved of 
back 


the second 


their charge 
shunted over another track 
without con- 
At the same 
when operations are not heavy 
cupola can be 


elevator 
n or interference. 


served with only 
and there is 


ample space for the storage of 


elevator working; 


IN MOLDING 





Tuis Fic. 
POSITION 


materials on the platform, though it 
is not anticipated that will be 
found necessary except in emergencies. 
The charging floor is remarkably well 
lighted, glass forming a considerable 
part of the roof, and its 
finished in a light color. 


this 


walls are 


Cupola Operation. 


The class of work produced at this 
foundry is such that the best results 
are obtained by operating the cupolas 


6—TRANSFORMER Box MOo.LpING 
PATTERN Droprpep AWAY FROM 


MACHINE, SHOWING 
THE MoLtp 


THE 


alternately, one through the morning 
from 7 to 12 and the other from 1 to 
6 p. m. The cupolas are of the 
Whiting type, with 56-inch shell, 
down by double linings to 
about 34 inches, and have a melting 
capacity of 
hour. 


brought 


five to seven tons per 


From foundation to top of 
stack they are 62 feet in height, and 
the distance up to the charging doors 
is unusually 


the diameter, in 


large, in proportion to 


order to utilize the 
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l'ic. 7—PRiIpMoRE StRIPPING PLATE 


MACHINE, 


EspectALLy DESIGNED FOR MOLDING 


TRANSFORMER BOXES 
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Fic. 8—VIEw OF CHARGING ILoor 


rH! 


The 


together 


powers of th fuel to th ttached to each cupola. com 


possible extent pact form of this device, 
th tact 


melting 
greatest with 
‘t-connected motor 


the 


that dire 


Blowers. drive is employed, allows entire 


[Immediately low the charging installation to be operated in extreme 


the cen- ly small space, as is made clear by 


also 


and the 


platform is a large room in 
which the 


Either 


nt y , which shows the large 
pipe 

the 

immediate connection with either, cupo- 


‘| he 


ge room adjoins the foundry super 


Ag 


ter of blowet1 equipni 


is located end of this room 1s slide in the pipe 


pattern storage purposes, between 


two ‘blowers by which 


viven 
The 
of the 


up to 


blower equipment includes 


new General Electric centrifu la can be secured blower and 


gal air compressors delivering stor 


ranging from O.88 to 1.25 . on intendent’s office, from which — nu- 








| ae 


y, 











RooM, SHOWING Two 


\IR 


» 
LOWER 


CONNECT COMPRESSORS 


merous windows give an unobstructed 


view of the core room and patter! 


shop on one side and of the machin 
foundry on the other, 


Distribution of the Iron. 


double indus 


the 


Buggy ladles on the 


which enti 


the 


trial tracks run 


length of foundry convey th 


molten iron to the various floors whet 


the pouring is done by a separat 
This arrangement allows th 


gang. 


molders to work continuously on 


their machines without interruptior 
and makes it possible to develop 

experienced pouring gang from which 
tha: 


Each 


better results can be expected 


under the ordinary system. 


floor is provided with its own travel 
ing hoists, operating on runways cros 
the foundry and controlled fror 
the floor. 
10-foot 
19° ot 


two of 


nye 


Sprague electric hoists 
exclusively installe 
l-ton capacity, 
3-ton. This 


] 


span are 
these are of 
one ot 


2-ton and 


arrangement eliminates delays = an 


other difficulty common where o1 
expected 
2 sho 
typical flo 


the ¢: 


a few heavier cranes are 


perform this work. — Fig. 


the arrangement of a 


with the hoist supporting 


and drag of a transformer box mo 
The laid with br 
ind contains the grated opening lat 


The 


CONnVeVOrs are 


molding floor is 


referred to. sand bench and « 


closed also seen agall 


Sand-Handling Equipment. 


Che the 
located as to 


basement of 


fact that foundry is 


allow a_ well-light 


unusual height is tak 





lebruary, 1909 





































































































| ee ? Le 
| 
a7 
fs tat 
re " tn 0 HF 
. | ry i 
a t 
Re et 
\ 7 ele whe bas ie 
4 _ 
ee See oe 
. - « eee 
‘ * “s < - 
: is =. “ 
“ : , ‘| 
Fic. 10—Core SHop ANpD Core OveNS wWitH ‘TRANSFORMER CorES ON ONE OF THE BUGGIES 
dvantage of in providing a unique which is separately supported by a to the top of the foundry proper. 
ystem of sand-handling, which is as steel plate base solidly braced from ‘This conveyor is motor driven, control 
early automatic in its workings as_ the floor. being located near the molding ma- 
practicable and possesses other im- ; . chine. When the operator is in 
: Screening and Tempering the Sand. : ate 
portant features of merit. On either need of sand, he starts the conveyor, 
ide of the industrial tracks running In operation, the sand from the thus signaling a laborer in the base- 
down the center, the foundry is divid- flasks falls to the inclined screen ment to shovel sand into a hopper 
d into 18 floors for machine molding and is shaken through it, while the feeding the buckets. The sand is al- 
\s the practice of continuous pouring small bits of iron and other refuse ready well tempered by reason of 
permits of important space economy, are carried over the end of the screen the distance it has fallen after passing 
these floors are relatively small, about and deposited on the basement floor through the screen; being sprayed as 
12 x 20 feet. In effect, however, this near an industrial track, ready for re- it accumulates. This work is fur 
pace is materially larger as the floor moval. Close to the wall at the rear thered by shoveling sand into the con- 
D served for the machine is immedi- of each grating a Jeffrey bucket con- veyor and completed with absolute 
tely at the rear and is also available veyor runs from the basement floor certainty by falling again from the 


owing to 
th 


the 


ch to a considerable degree, 


the method employed of mounting 
platform beneath 


of the 


achines on a 


Back machine. and 


the 


¢ loor. 


s vainst wall, is a three-foot bench 
inning down either side of the foun- 


ry. 
The plant is designed for operation 


gangs, one to prepare the molds, 
nd 
or facilitating the latter operation, 
ak ch floor 1 
p of a rectangular grating, about 


xX 14 the 
( floor 


another to pour and shake out. 


molding is in part made 


in 
its 


feet, located center ol 
dimen 
When 
this 
the sand and finer refuse falls 
to shaker 
slightly 
This 


manner 


and with smaller 


on facing the industrial tracks. 


flasks are shaken out above 


rating, 


1rough a suspended sand 


ime 3 feet longer and 


der than the grated opening. 


reen is secured in such a 


as 


permit of a limited motion, and is 


the 


toward 
the 
arm 
the 


angle 
building. At 
fitted to the 
yeane pneumatic shaker, 


clined at a slight 


of the 


nter 


d this 


uppet 





is of 





body of 
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buckets to the bench back of the 
machine, a distance of 10 or 12 feet. 
The advantages of this system, aside 
from allowing the foundry floor to be 
kept remarkably clean and free from 
obstruction, include the _ elimination 
of the usual labor charge for temper- 
ing, with the that 
this operation will be done thoroughly 
and that a supply of sand be 
forthcoming whenever needed and out 
of the way at other times. Most im- 
portant, of course, is the fact that by 
this circular method of sand handling, 


coupled certainty 


will 


is assured of an abso- 
The design of 
the meth- 
sand is 


each machine 
lutely uniform grade. 
this shaker and 
the 


shown in Figs. 2, 3 and 4. 


automatic 


od of conveying well 


The Core Room. 


bins are provided in the 
basement for the storing of additional 
supplies of sand, clay, and other ma- 
terial. A similar conveying arrange- 
ment prevails in the core room, but 
without gratings. There is a concrete 
floor in this department, on which the 
core sand, properly mixed with oil, 
flour, etc., is deposited ready for use 
as needed, spouts being attached to 
the conveyor at the top for its dis- 
charge. room for 
the core shop is equipped with a mill 


Large 


The sand mixing 


for preparing the core sand, shown 
in Fig. 11. 
A general view of the core room 


Fig. 10. It is provided 
with four large ovens, each 8 x 20 feet, 
and two small ovens, all of which are 
heated in the usual manner. These 
are served by 48-inch tracks, and a 
3-ton Whiting traveling crane of 
48-foot span and 15-foot lift is pro- 
vided to handle cores from the oven 
cars to the tracks leading to the 
foundry and vice versa. In the illus- 
tration a number of transformer cores 
are shown on the car in front of the 
ovens. 


is given in 


Lighting Facilities. 


Perhaps in no respect is this foun- 
dry more remarkable than in its light- 
ing facilities, as is evidenced by the 
fact that the general view, shown in 


Fig. 1, is from a photograph taken 
at 10 p. m., with no other light than 
that furnished by six G. I. flaming 


arc lamps. These are 12 amperes, 2- 
in-series on 110 volts, 60 cycles; the 
globes are 16 feet from the floor 


and the lamps are 35 feet apart, yet 
they give perfect illumination to a 
space 75 feet wide and 264 feet long. 
Even on the darkest days, however, 
no artificial light is required, as gen- 
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skylights are provided, win- 
dow space is made as large as possi- 
ble and the brick walls, above a low 
dark color, are 


erous 


wainscoting of a 
painted white. The same style of 
finish is employed throughout the 
foundry, even in the sand pits in the 
basement, as shown in Fig. 3, and 
on the charging platform, Fig. 8, 
where this feature in connection with 
the large glass area in the roof, pro- 
duces an extremely attractive effect. 
The extensive use of concrete floors 
wherever possible, and, in other places, 
of brick floors, renders it easy to 
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clear away accumulations of rubbish 
and refuse. The time-honored theory 
that the foundry cannot be rescued 
from its ever-present confusion, dark- 
ness and dirt has gone the way of 
a good many other highly respected 
traditions. 

Conveniences for the comfort of 
employes include individual steel lock- 
ers, sanitary wash basins and sanitary 
drinking fountains. A number of 
shower baths are also to be provided. 
The building is heated by steam pipes 
which extend, to every department 
from basement to charging platform. 


BRONZE MEDAL AWARDED 
ROBERT BUCHANAN 


iy, ese and reverse sides of the 


medal recently awarded to Rob- 


ert Buchanan, of Birmingham, 
Eng., by the Royal Society of Arts 
for his paper on “The Applica- 
tion of Science to Foundry Work,” 
are shown in the  accompany- 
ing illustrations. The _ presenta- 
tion was made for the reason that 


this paper was the best given during 
the year, in the estimation of the so- 
ciety. The paper was read in London 
in February last, and the presentation 
was made by Sir William White, 
the well-known naval architect, who 
was at that time president of the 
Institute, and has since become presi- 
dent of the Institute of Metals. The 
illustrations render further descrip- 
tion of the medal unnecessary, except 
to add that the explanatory inscrip- 
tion appears on the edge of the medal 
as follows: “Robert Buchanan, for 
his paper on The Application of Sci- 
ence to Foundry Work, 154th Session, 
1907-8.” 

The award constitutes an exception. 
al distinction, and is believed to be 
the first made to a foundryman. Mr. 
Buchanan has been the recipient of 











OBVERSE AND REVERSE SIDES OF THE 


MEDAL 


on his 
He is very well known in 
America as the first president of the 
British Foundrymen’s Association, es- 
tablished about five years ago, and 
for some years president of the Birm- 
ingham branch, a position he still 
holds. He commenced his career 
as apprentice in the works of John 
Ure & Co., Dumbarton, and had his 
first experience of iron testing in 
conjunction with Denny & Co., en- 
gineers and shipbuilders of Dumbar- 
ton. For some years he was foundry 
manager to Mess.'s. W. & T. Avery, 
weighing machine makers, who have 
an establishment in America as well 
as in Birmingham, and at present he 
is director of the firm of Chamberlin 
Hill, Ltd., Walsall & Lichfield. He 
is in the very front rank of scientific 
foundrymen, and among other papers 
contributed to foundrymen’s meetings 
at various times are the following: 
“The Mixing and Melting of Foundry 
Irons;” “The False Witness of the 
Test Bar,’ and others. A year ago 
he was president of the South Staf- 
fordshire Iron & Steel Institute, and 
still holds the office of vice president 


very hearty congratulations 
success. 


PRESENTED TO ROBERT BUCHANAN 

















COMPOSITION OF THE MODERN BRONZES’ 


A discussion of the deoxidizing elements used in copper 


alloys for increasing their tensile strength and ductility 


NDER this head we will classify 
U all alloys of copper which contain 
some metal or metalloid, the use of 
hich in alloys has been possible only 
The 
ronzes, therefore, comprise those alloys 


vithin recent years. modern 
ntaining aluminum, silicon, magnesium, 
These 
alumi- 
form alloys of 


hosphorus, manganese and iron. 
clements, with the exception of 
num, are not used to 
pper in the same manner as tin, zinc 
lead, but act as deoxidizers of these 
increasing their tensile strength 


illoys, 


d ductility. 
Aluminum. 


faking these various elements in the 
rder named above we will first consider 
iluminum. This metal when alloyed with 


pper forms the well known aluminum- 


bronze, the introduction of which was a 
radical departure from the old time 
bronzes, but it was found difficult to 


st and as the demand for it never be- 
ime sufficiently insistent to induce the 
founder to overcome these difficulties, 
alloy fell into disuse, which was also 
case with the copper-tin-aluminum al- 
s. At the present time, aluminum in 
pper alloys is confined almost exclu- 
sively to the copper-zinc series, forming 
The content of alum- 


luminum_ brass. 


im in such brass is usually very small, 
mpared with aluminum bronze, and 1s 
led the 
! deoxidizing or 


to impart fluidity to alloys 
for 
rength increasing qualities the alumi- 
A typical 


pper, 56 per cent; zinc, 44 per cent; 


re than any 


num may alloy is 


possess. 

luminum, 6 ounces. This metal being 
ip and running exceedingly fluid has 

found 


imbing goods as ferrules 


great favor for making such 


Mixtures for Small Brass Castings. 


It is this property which aluminum 
sesses of imparting fluidity and pre- 
ting the oxidation of the zinc, there- 
suppressing the smoke, which is such 
lisagreeable feature in casting yellow 
this 


employed 


ys, which has caused metal to 


so extensively for small 


iss castings, such as saddlery hard 
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Pittsburg Foundrymen’s 


meeting of 
Association 


ware, used for this 


An alloy 
copper, 60U 


Ste. pur- 


pose is per cent; zinc, 36 
per cent; lead, 3 per cent, and aluminum, 
difficult 


various 


1 per cent. Large castings are 


to cast without dross, and 


schemes such as horn gates, skim gates 


and long runners are used to overcome 


this difficulty. The most important fea- 


ture however, is to pour the metal at 


as low a temperature as_ possible. 


Aluminum is used in almost all the 
modern bronzes, the exception being 
silicon and phosphor bronze 

Silicon. 


The use of silicon in the brass found- 
is large 


ry is ly confined to making 


castings. It is used in the form of sil- 
icon-copper, which is supposed to contain 
10 to 30 f 


analysis of 


from per cent of silicon. An 
makes 
the 
brittle 


cent 


one of the best 


only 9.63 per cent silicon, 
This 


one-fourth of 1 


showed 


balance copper. was a 


alloy and per 
would make copper castings solid. It 1s 
advisable though, in ordinary practice, to 
The 
similar to 
difficult to tell 


or aluminum been 


use 1 per cent at least. effect of 


silicon on brass is very 


aluminum, in fact, it is 
silicon has 
the 


Silicon is 


whether 


used when metal is in a melted 


state. better than aluminum 


for many purposes in zinc alloys, as the 
castings do not run so drossy and are 
softer, but it cannot be used in the pres- 
except when aluminum 


For all 


castings free from lead, where strength 


ence of lead, 


also is added. yellow brass 
and fluidity are desirable, silicon can be 
recommended. In an alloy of 60 per 
cent copper, 40 per cent zinc, the addi- 
tion of 1 per cent of 10 per cent silicon- 
copper increased the tensile strength of 
a cast bar to 50,000 pounds per square 
inch, which will compare favorably with 
manganese bronze cast in the same man- 
i into a round bar molded in 


ner, Vv1Z., 


the ordinary manner with a 3-inch cope, 


the metal being run straight into the 
casting 
Use of Silicon. 
Experiments have shown the writer 


that silicon possesses no great value in 


copper, tin or zinc alloys, even when 


‘a white deposit as if 
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When silicon 

should be 
A bronze containing 5 per cent 
tin and 1 per cent silicon is a good al- 
When 


present in any alloy, silicon cannot be 


used in minute quantities. 


is used in bronzes, zinc 


omitted. 


loy for trolley wheels. lead is 


used. The casting will be coated with 


lime washed and 


For 


recommended as a 


will be 


silicon 


dross. this 


full of 
cannot be 


reason 


deoxidizer in brass founding, as a small 
quantity will create havoc in scrap met- 
als, as these metals always contain lead, 
and the castings will be drossy for the 
third and fourth melt, and will have to 


be proportioned in new metal to be 
used up. Much more could be said in 
regard to this element, but in a short 


article space forbids. 
Magnesium. 
We 
This is 


will next consider magnesium 


also used as a deoxidizer of 
copper in the proportion of two ounces 
The 
high, 
to de- 


loss, as 


magnesium to 100 pounds copper. 
conductivity of such 
but the 


fects and 


copper is 


castings are very liable 


cause considerable 
these defects do not show until the work 
is machined. One concern has partially 
overcome this difficulty by the use of a 
small quantity of phosphor-tin with the 


magnesium, about 6 ounces to 100 pounds 


of copper. Magnesium is an excellent 
deoxidizer for brass, but it must not 


be used too generously as two ounces to 
f This 


should not be exceeded in brass. In an 


100 pounds of copper are sufficient. 
alloy of 65 per cent copper, 35 per cent 


three ounces of magnesium were 


The 


zinc, 


used. metal did not run well, the 


castings being black and drossy. This 
was due to excess of magnesium. 
Phosphorus. 

This element is so well known to all 
brass founders that it needs no descrip- 
tion. It is used either in the stick 
form as yellow phosphorus, or in alloy 
with either copper or tin. It is the 


best deoxidizer known in brass founding, 
being especially valuable in the copper- 
forms the 

The old 


was so rich in 


tin alloys, with which it 


well-known phosphor bronze. 


phosphor bronze 


style 


phosphorus that it would cut into the 
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sand of the mold, much like water, and 
for that reason required special training 
of the molder or furnaceman to gage the 
proper casting temperature, otherwise the 
castings would be shapeless masses of 


mingled sand and metal. Of late the 
tendency has been to go to the other 
extreme, some writers contending that 
only just so much phosphorus should 


be used, as will remove the copper oxide 
from the metal. 
able quantity in every heat, it is difficult 


As this oxide is a vari- 


to put this theory into practice. It is 
stated, however, that 2 per cent phos- 
phor-tin (containing 5 per cent phos- 


amount of 
the 
opinion this is not borne out by practice, 
hor 
that 
An alloy of 90 per cent 


phorus) is the maximum 


phosphorus to use. In writer’s 


bronze con- 


as the strongest phosp 


tains more than twice amount of 


phosphor-tin. 
copper, 5 per cent block tin and 5 per 
cent phosphor-tin has been found to pos 
strength of from 38,000 


sess a tensile 


to 42,000 pounds per square inch, with 
an elongation of 22 per cent. A wall of 
this alloy, 3 inches in thickness, wit! 

stood a water pressure of 5,000 pounds 
per square inch. In place of the phos- 
tried, 
Copper, 90 


yellow phosphor- 


phor-tin, yellow phosphorus was 


the formula used being: 
pounds; tin, 10 pounds; 
us, 10 The 


this alloy was 36,000 pounds per square 


h 


ounces. tensile strength of 


inch. When the phosphorus was dropped 
to 5 the fell to 
22,400 pounds, which speaks for itself. 


ounces tensile strength 


Manganese. 
This 


bronze, 


good deoxidizet 


also 1s a 


but it must be used in 


quantities, not sufficient to discolor the 


castings. It strengthens the copper-tin 


alloys, if used with discrimination, but 
it will do more harm than good if 
not, as tin seems jealous of all the 
modern deoxidizers except phosphorus, 
and the writer has found that a 
combination of all these deoxidizers, in 
certain definite proportions of each, is 


obtain some results, be 


necessary to 


cause one will counteract tl evil re 


sults of another, producing a perfect de 


oxidation of the metal, and at 


same 
time also freeing it from the weakening 
effects of hydrogen, nitrogen and sul 
phur. Metal so purified is entirely dif 


ferent from the ordinary bronzes of t 
same composition, and combines _ the 


strength of the 


the 


the yellow alloys with 
casting qualities and golden color of 


tin bronzes. 


Mixtures. 
An alloy of 90 per cent copper, 5 
tin, 4 
deoxident, possesses the same quality of 
tone when cast into bells as the standard 


per 


cent per cent zinc, 1 per cent 
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alloy copper, 80 per cent; tin, 20 per 
The elimination of the gases in 
the secret of the 
strength of the modern bronze, and the 
reason why two alloys of practically the 
same composition—as shown by analysis 
—differ so much in strength, elongation, 
etc., is that the maker of the better al- 
loy had discovered how to remove the 
above inpurities from his metal, while the 


cent. 


copper is superior 


other had not. 

While manganese acts as a deoxidizer 
bronze or brass of 
will not of 


in the well known 
that 


all the impurities in the metal. 


itself remove 
Conse- 
when manganese only is used, 


name, it 


quently, 
it is not possible to obtain the maximum 
strength in the alloy, and to this fact 


must be attributed the failure of many 


brass 


founders to make a high grade 


manganese bronze. 


Manganese Bronze. 
Manganese and copper unite readily to 
form alloys, provided the proper temper- 
ature is reached by the furnace. If 30 
with 10 
pounds ferro-manganese the resulting al- 


pounds of copper are alloyed 
loy is white in color, and will give ap- 
Cop- 


per 


proximately the following analysis: 
per, SOU 16.3 


In making man- 


per cent; manganese, 
cent; iron, 1 per cent. 
ganese copper it is usual to alloy them 
in the proportion of copper, 65 per cent; 


When zinc, lead 
and aluminum are added a silvery alloy 


manganese, 35 per cent. 


is formed, variously known as “silver 


bronze,” “manganese silver’ or white 


bronze. This metal is superior in color 
to German silver, does not readily tarn- 


When 


manganese 


ish, and will resist most acids. 


higher percentages of are 
used, exceedingly hard alloys result. The 
writer has made them so hard that they 
will readily cut glass and the glass will 
break along the cut. Manganese discol- 

One-half of 1 


copper is 


ors brass and bronze. 


per cent manganese sufficient 
to discolor brass, and the color is dark 


black. It 


in all yellow brass, 


brown approaching can be 
ised to advantage 
but just sufficient should be used to 


color the castings a rich reddish brown. 
The 


and casting qualities is very noticeable. 


improvement in solidity, strength 
Iron. 
The 


[his 


last element on our list is iron. 


metal is regarded more as an 


- 
enemy than a friend by the brass 


That is 


ily found too abundantly in brass, and 


founder. because it is gener- 


causes lots of trouble in removing it, 
removed 


The 


however, 


and when not causes dirty, 


shrunken castings. earliest of the 
their 
qualities to the iron they con- 


The well known Delta metal, 


modern bronzes, owed 
superior 


tained. 
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sterro-metal, Tobin bronze, Aich metal, 
were alloys of copper, zinc and iron. 
The greatest difficulty in making alloys 
with iron, is to get the iron to com- 
bine with the copper, as 
als are difficult to alloy. 


these two met- 
Many found 


ers imagine there has got to be a 
carrier of the iron, and manganese has 
been credited with this property, but 


this metal is much inferior to silicon i: 
this respect. The only way to add iro: 
the form of a salt of iron. I: 
this manner we can make solid copper 


is in 


castings, as the iron is a deoxidizer « 


the copper, and such castings poss 


valual 
alloy of 


high being 
An 

and 40 pounds 

zinc, containing about I per cent iro 


rivals 


conductivity, very 


for electrical work. 


pounds of copper 


manganese bronze in _ strengt 
and can be cast easily without the aid 
of aluminum; the castings being of 

has_ also 
been found to greatly improve the tone 
of bells; it is spring 
bronzes, as it imparts elasticity to th 
alloy. 


pleasing brown color. Iron 


also. used. in 


Conclusion. 
In conclusion, the superior qualities 
the modern bronzes depend upon the lit 


tle things they contain. The — small 
quantities of aluminum, silicon, mag 
nesium, phosphorus, manganese, _ iro! 


and occasionally sulphur; to these they 
the 
them from ordinary alloys. The coatent 


owe qualities which  distinguis! 


of copper, tin, zinc, lead, etc., are easil\ 


determined by analysis. The © littl 
things generally escape, or are consid 
ered of no consequence. The founder 


who seeks to imitate a superior alloy 
from analysis will be wise to pay more 
attention to the “impurities” than to the 
which form 
the body of the alloy, for the body is 
of no special value if the spirit is ab- 


sent. 


easily determined metals 


‘TITANIUM FOR PRODUCING 
SOUND COPPER CASTINGS. 
A. J. Rossi, of the Titanium Alloy 

Mfg. Co., Buffalo, N. Y., has recently 

patented the use of a small quantity 

of titanium in the production of sound 
copper castings. It is introduced int 
the molten copper by means of an all 
of copper and titanium containing fr 
8 to 10 per cent of titanium. From 
1 to 2 per cent of this alloy is us 


and from 0.10 to 0.20 per cent 
metallic titanium is therefore int 
duced. No trace of titanium can 


found in the finished copper casting 

its function, therefore, is to reduce 
with the gases 

The oxide of titar 

um is thus formed which floats to tlc 

top of the copper. 


oxide and combine 


the molten metal. 
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THE SAND BLAST IN THE FOUNDRY-.---III 


A discussion of various mechanical devices used for handling sand 


and cleaning castings --- Sand-blasting and _ pickling compared 





SIN SOME 
mechanical de- 
hand- 


cases, 











vices. for 
ling sand may be 
used, but their 


adoption should 





be made with a 
fair knowledge of 
that 


they cannot fail 


the facts 


to wear quickly 


and_ constantly, 








the na- 


owing ti 





ture of the ma- 
rial they carry, and that the items of 
enewal and repairs are also consid- 
ble and constant. 


avd 


These devices may be divided into: 
1—Those depending upon a partial 


vacuum or suction to carry the sand 


ym its place of deposit, usually in 
pit beneath the sand blast room to 


during the passage 


verhead tanks, 
which any floating dust that may 


present is removed by deflecting 


reens and the sand is graded and 
ted ready for use again. 


2—-Another and more common class 


device, the ordinary bucket ele 


yr, the boot being arranged in 


me cases so that the sand flows 


to it, otherwise it is filled by hand, 


delivery being made into suit 
e hoppers overhead, the sand pass- 


hrough screens to remove large 


iects that would cause trouble in 

nozzle later. The bucket con- 
or can be designed for almost any 
tion, and it is a convenient meth- 


of elevating, if elevation is needed. 
Cost of Operating Conveyor. 


‘onsidering the expense for power 
operate the conveyor, or the ex- 
ist elevator, the constant wear and 
rge for renewals and repairs, the 
> the operator is occupied in at- 
ling to these mechanical devices, 
the fact that they are usually out 
sight, it will be found that it is 


expensive to handle the sand 


m the cleaning room floor, through 
ddle or series of sieves, and back 
» the sand blast, by hand labor. A 


orer and a shovel do not come 


high, there are no repairs, the results 
are just as good as far as the clean- 
ing of the castings are concerned, and 

less than 
when machinery is used. One man 


the daily expense will be 


will operate tlte sand blast, and by 
arranging his work on the sand in 
the intervals of removing cleaned 
castings and receiving new ones, no 
time will be lost, and the cost of 


cleaning will be reduced 
Mechanical Cleaning of Castings. 


The sand blast was designed to 
clean one casting at a time and in 
most instances this is carried out, but 
there are many small castings, to han- 
dle each of which individually would 


require too much time, sand and pow- 
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exhaust, are used to a considerable 
extent. The casting is placed by 
hand on the table, which projects 
beyond the front of the housing, and 
as it revolves they pass under one or 
more sand blast jets until cleaned, 
the operator turning them as needed 
and removing them when cleaned, the 
work going on at a regular degree 
of speed and thoroughness. 


Cleaning Flat Work. 


In another form, for cleaning flat 
work, sheets of metal, etc., the ma- 
terial is carried on an endless table 
or other conveyor through a clean- 
ing box with dust attach- 
ment, under a sand blast 
jets depending from above, sometimes 


exhaust 
series of 
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er, and these are best cleaned me-_ stationary and in other instances mov- 
7 1 


cnanically. 
In many foundries there is a con- 


stant number of castings from the 


same pattern which can’ be cleaned 


to better advantage mechanically, the 
work being brought to the sand blast 


and each piece treated in the same 


routine. 


In Europe, mechanical devices for 
the quick and_ careful 


cleaning of 


‘ 


castings have been in use for a num- 


ber of years, Germany and France 


leading in devices for turning out 


this work. Horizontal round tables, 
revolving on a shaft within a_ sheet 


iron housing provided with a dust 


able. 

United 
chines have not been used to any ex- 
tent, but there are 
they can be used to 


In the States these ma- 


many cases in 
advan- 
tage, and their use will extend when 


which 
their practicability is demonstrated 
by progressive makers of sand blast 
apparatus and their frequent adoption 
becomes but a matter of time. 


Individual Application. 


Each proposed application must be 
the swbject of a study and 
consideration of the work to be done 
by the machine, and while the gen- 


careful 
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eral outlines, sizes of tables, housings, 


arrangement and adjustment of noz- 


zlies and other details of construction 


will be more or less identical and ar- 


bitrary, the question of speed must 


be considered well in every instance 


and regulated to obtain the desired 


output in a given time, without slight- 
fair amount of 


time must be allowed for the 


ing the cleaning. A 
pro ess: 


’ 


passing castings under a stream of 
sand and air is 
them if not 


for the sand to 


not going to clean 


time is allowed 


and to 


enough 


act on reach 


orig: 


every part in line, exposing the 
inal metal. With 


a proper allowance of 


“THe FouNDRY 


is another important factor. Among 
the disadvantages are included the ac- 
tion and presence of the sand which 
is liable to cause active wear, requir- 
ing overhauling 
parts, and care should 
that the sand jets touch only 
side of the exposed casting; 
the device is made of 
terial, the cost of 
pairs need 


and replacing of 


be exercised 
one 
but if 
standard 


renewals and 


ma- 

re- 
not be_- great, and 
that in 


hand, it 


if it is remembered 


cleaning any casting by 


has to be turned over exactly the 


table, the 
unfavorable. 


same as will occur on the 


comparison will not be 














Bearing 





SAND BLAST 


time, suitable gradation and location of 
the sand jets, adequate air pressure and 


well graded dry sand, excellent re- 
sults will be obtained, and if these 


details are not carefully considered, 


maker of the machine 
the user will be disappointed 


both the and 


Advantages and Disadvantages. 


[The advantage of these machines 
lies in the quantity of castings that 
can cleaned by 


and 


be One man satisfac- 


torily without discomfort from 


dust, and the saving of the good sand 


| Sliding Door 





Pendulum Swing 


Fr arit= 


Liubber Tube to 
Injector Sand Blast 


Perforated Plates 











TUMBLING MILL 


In 


sand 


Fig. 1 is shown a mechanical 
blast cleaning device of 


manufdcture jn 


Amer- 
ican the cast- 
ings are placed on the projecting end 


f a conveyor table 


which 


which travels at 
1 moderate speed, hringing them un- 
the sweep of a 

nozzles, 


= ¢ 
det number of sand 
which are swung over 
the work at right angles to the line 


of travel of the conveyor. 


blast 


A recip- 
rocating motion is imparted to these 
nozzles by a simple crank and con- 
necting rod attached to the 
the being 
simple 


of 
sus- 
the 


top 
the housing, 


pended 


nozzles 


from brackets, 
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revolutions of the 
being made proportionate to 
the speed of the conveyor. The cast- 
ings pass through the cleaning zone 
and fall over the end of the conveyor 
on a perforated steel plate set at such 
an that will slide freely 
either into a box or upon a table for 
inspection and sorting, 
through 


number of 
crank 


nozzle 


angle they 
the sand fall 
the 
plate into a hopper below, from which 
it is returned to the sand blast tank 
The dust is removed 
by an exhaust fan and delivered to a 
The the 
box is made long to allow the heavy 
sand to the 
settle. 


ing 


the perforations in 


after screening. 


proper collector. rear of 


separate from dust and 


Adapted for Small Work. 


This form of machine is especially 
adapted for cleaning small, thin, mal 
leable and other castings, which it is 
not advisable to clean in the tumbling 
of danger of break 
age sharp edges 
points, etc., and in its operation ther 


barrel, because 


and damage _ to 
a certain working of 
and a 
sand causing a very good clean- 
on both tops and bottoms, 
pieces may be passed through th 
machine a time 
terial loss of time. These 
are capable of being made in many 
forms to individual 
general outline 
preserved. 


be found 
small work 


will 
the 
the 
ing 
any 


reflection of 
and 
second without ma 
machines 
suit cases, tl 


principle and being 


Sand Blast Tumbling Barrels. 


especially of small siz 
tumbling bar- 
of jets 
of air and sand are projected from a 
sand blast through hollow trunnions, 
during the process of revolution. 


The 
the 


Castings, 
cleaned in 
the 


have been 


rels into interior which 


allow 
usually 


barrel is perforated to 
to fall out and is 
enclosed in a sheet metal housing to 
which is connected 

the dust 


machines, 


sand 


an exhaust fan to 


remove which is excessiv 


in these especially wh 
they are operated at high speeds, tl 
castings grinding the sand into dust 
The action of the sand blast 
barrels so arranged is not always s 
isfactory. If the are intr 
duced through the trunnions in a ho: 
zontal line, it is evident 
area at the ends of 
barrels will be reached by the bl 
and that a somewhat greater area 
gone over if 


nozzles 
that but 


very limited 


if the nozzles are carri 
in at an angle, which must be limit 
decreasing with the 
Much of the cleaning 


designed is 


length of 
trunnions. 


barrels so due more 














February, 1909 


the revolutions of the barrel than to 
he action of the sand blast. 


A Novel Tumbling Barrel. 


In Fig. 2 is shown a sand blast 
umbling barrel in which the princi- 
le employed in the cleaning device, 
reviously described, is utilized. This 
arrel is constructed of sheet steel, 
erforated to discharge the sand. It 
revolves on roller wheels, the power 
veing taken from a line of shafting 
yverhead; 

balanced sliding door confines the 


a sheet-steel housing with 


lust, which is removed by an exhaust 
an or blower. The central portions 

f the heads are built flaring out, and 
re cut away to permit the admission 
yf a line of sand blast nozzles, which, 
by means of power taken from the 
line shaft vibrate backwards and for- 
wards parallel to the axis of the bar- 
rel. 

The barrel being filled about one- 
third full is turned over from one to 
eight times per minute or only enough 
to turn over the castings and present 
all faces to the sand jets, the clean- 
ng being done entirely by the sand 
blast, and not by tumbling, with the 
least possible damage to sharp edges, 
points and ornamentation. 

An air pressure of 20 pounds will 
be found to give good results when 
used with a moderately fi 
dry sand, much of which ca 
gain. 


ne, sharp, 
n be used 


Sand Blast Cleaning Boxes. 


In many instances it is desirable to 
an castings of moderate weight, 
at can be easily handled, and to 
low out core sand from valve and 
ick bodies without sand-blasting the 
‘teriors. This can be done rapidly 
id without dust. For this purpose, 
eaning boxes, in general design as 
own in Fig. 3, may be used 
They can be made of wood, metal 
ied, or of sheet metal which, while 
sting a little more, will warrant the 
lditional cost by reason of the great- 
durability. 
[he fronts of these boxes are en- 
rely open, a fine wire screen, at- 
‘hed at an angle at the top, allows 
e workman to see the work in hand 
ithout danger to his eyes from fly- 
g particles of sand. The top slopes 
ck to a connection with an exhaust 
n, which will maintain a current of 
inward and carry with it all dust 
he interior may be lighted by an 
‘ctric light to advantage, the better 
e light the better the quality of 
tk 


An iron wire screen, extending over 
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the top of the hopper, furnishes a 
place on which to rest the work and 
allows the sand to fall through, to be 
drawn off by a simple gate for use 
again. 

Cleaning boxes of this description 
can be used satisfactorily in the open 
foundry or cleaning room, a suitable 
draft being kept passing through them, 
and in many cases they take the place 
of a special cleaning room. 
be recommended for economy of 
space, comfort in operation, and sav- 
ing in expense of construction. 


They can 


Sand Blasting and Pickling. 


The common method of pickling is 


+ 


arrange the castings from which 
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man, and the burns upon the persor 
are often painful and slow to heal. 


That pickling will do the work is 
not denied, but it implies the presence 
of dangerous fumes, danger to the 
workman, extra handling of the work, 
which has to be put into pickle, re- 
moved if in a bath, allowed to drain, 
washed off with a hose and removed 
for delivery to the machine shop. All 
of these operations require more time 
than the cleaning of the casting by 
the sand blast, without taking into 
consideration the time during which 
they must be immersed or kept wet 
with the acid, which will vary from 
several hours to a day or sometimes 
even more The sand blast cuts 
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the adhering scale and sand is to be off the burnt sand, and iny 
removed upOn wood racks, over an scale. which is practically th: 
inclined boarding, and to pour over came thine. within a few min 
them by hand the acid, keeping them ae P + eee | 
’ utes, down to the original meta 


thoroughly wet until the scale is 
loosened, or to immerse the castings 
in a bath of pickle, letting them soak 
until the same result is obtained. As 
strong and noxious fumes rise from 
the pickle, the room must be well 
ventilated, and even then it is neither 
a pleasant nor healthful occupation. 
The acid will spatter and burn the 
skin, clothing or shoes of the work- 


so that there is no dulling of the 
ting points and edges of tools and 
complaints from the work of hard- 
ness, and arrives at the same. result 


in far less time, with the advantage 


of less labor. While there may arise 
some dust from the operation, this is 
not as objectionable or injurious to 


either the workman and his surround 
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ings as the fumes from the pickling 
bath. 

An exhaust fan properly located and 
operated will do much to ameliorate 
the conditions in either case. 


EXCESSIVE SHRINKAGE OF 
BRASS VALVES. 

Question:—I have been having a great 
deal of difficulty with brass valves 
which show unusual shrinkage. My 
mixture started with gun metal, 1 to 
9, and was changed as follows: 1 to 
8, 1 to 12 and 1 to 23, with invaria- 
bly the same result. 
were poured at varying temperatures, 
but the shrinkage remained the same. 
We also used about 0.05 per cent of 
zinc. Would the shrinkage be reduced 
by the use of about 4 ounces of bis- 
muth of 100°pounds of copper? These 
castings have been cast both on the 


These mixtures 
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side and on end. Which method 
would you suggest as the most satis- 


factory? I have also tried inserting 
a steel rod through the stem from 
end to end, but the shrinkage con- 


tinued unchanged. 

Answer:—A simple method of over- 
coming your difficulties would be to 
run these castings with a horn gate 
of generous dimensions attached at 
the bottom of the stem. This will 
force the metal through the thickest 
portion of the castings and feed the 


heavy section where the difficulties 
occur. No details of gating are given 


but it is presumed that the gate was 
placed at the edge of the disc as 
that would be a natural thing for the 
molder to do. In using a horn gate 
a large sprue is essential, and in this 
case it should be at least 2 inches in 
diameter. It will then act as a feed- 
er and will supply metal to the cast- 
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ing as it sets. Probably this is 
where you have erred, and if so, tr 
If not successful wu 
the horn gate if you find it best 
cast horizontally. Furthermore, wo 
suggest that the gate be placed 
the longer end of the stem using 
2-inch sprue and inclining the m 
so that the sprue end is raised ab 
two The head of the sg; 
should tbe three inches higher than 
edge of the disc, which in this case 
vertical. It would also be advis 

to vent the cope by threading a 
vent wire through it. If you try 
method and fail, change your mixtu 
to the following: Copper, 90 pounds; 
tin, 8 pounds; phosphor tin, 2 
pounds. The small amount of z 
used in the mixture had no benefici 
results. I advise the use of 3 per 
cent zinc in any of the mixtures men- 
tioned. ae 


a larger sprue. 


inches. 


THE MANUFACTURE OF STEEL CASTINGS IN SMALL 


QUANTITIES® 


With a converter of one thousand pounds capacity, by the new Tropenas system 


HE fact that we are now able 
to procure, in many steel foun- 
dries, castings of good quality 


has resulted during the course of the 
past 20 years in a great transformation 
in construction in general, and in me- 
chanical and metallurgical construction 
in particular. and 
pieces are the open-hearth 
furnace, and medium and small pieces 


Heavy massive 


made in 
in the converter. The open-hearth has 
played its important part in the de- 
velopment of the now extensive steel 
foundry business, but it is principally 
the small converter which has been 
the principal factor, on account of its 
more easy adaptation to all the de- 


tails of miscellaneous manufacturing, 
its elasticity of production and its 
cost. 

The Converter. 

The converters generally used in 
the steel foundries have a _ charge 
capacity varying from one to three 
tons. The two-ton converter which is 


manufacture of 
weights, 


convenient for the 
pieces of all 
pound to ten 


from one 


tons, has been the 





*Presented at the January meeting of the 
Philadelphia Foundrymen’s Association 


one most generally employed, by the 
smaller foundries as well as by those 


of larger production. The 1-ton type, 


of which the cost of installation is 
little less than that of one of two 
tons capacity, has been little em- 
ployed. 


Since the invention of 
numerous metallurgists 
have tried to adapt the principle of 


his pneumatic process 


marvelous 
Bessemer, 


to a type of 
converter of very small capacity, cap- 
able of producing steel castings which 
may be substituted on the one hand 
for ordinary cast iron, which is too 
fragile, and on the other hand for 
forgings, which are too costly. 


History of the 


Daniel 
his first researches 


Pneumatic Process. 


It was Adamson, who, by 
in 1864 on later- 
al blowing with multiple tuyeres, op- 
ened the way which was followed by 
numerous until 1884, 
the period of fixed converters, which 
was characterized by the work of 
James P. Witherow, William J. Clapp 
and Thomas Griffiths, whose processes 


experimenters 


were used with more or less success 


Then fol- 
lowed Charles Walrand, who applied 


for a considerable period. 


BY ARTHUR SIMONSON 


the blast to one side of a movable 
converter, served by tuyeres of large 
section. 
Robert, by adopting the Walrand 
principles, arrived at an approximate 
solution of the problem of the manu- 
facture of mild steel castings direct 
from the converter, about 1880. The 
Robert converter met with an encour- 
It permitted the man- 
ufacture of good steel, and was used 
in a number of foundries. The ap- 
paratus is movable; it is fitted 
a small number of tuyeres of large 
arranged on one of the 
which is straight; the com- 
pressed air acts through the metallic 
bath and near its surface, maintaining 
a gyratory 


aging success. 


WwW th 
section, 


sides, 


movement which stirs 
the metal during the blow. 


In 1890, A. Tropenas  establis! 
the new principle of blowing above 
the surface of a deep bath, to avoid 


the violent stirring considered by 
predecessors as the indispensible 
dition of successful pneumatic 0} 


tion. 

Tropenas Converter. 
This new Tropenas converter ‘| 
much discussed from the mon 
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its appearance, by metallurgical 
writers who did not attempt to dis- 
guse their disdain for a process in 
which one of the principles taught 
by them was so outrageously violated. 
T steel obtained by this process 
which avoided the irregularities of the 
other methods, gave results of such 
a nature that the specified require- 
ments of war and navy departments, 
road companies and consequently 
general industries were fully met. 
was then installed by numerous 
blishments in the United States 
foreign countries. The English, 
sian and Japanese governments 
pted it in their arsenals for the 
nufacture of special sections. The 
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charges of 1,000 pounds only, employ- 
ing high pressure blowers instead of 
the too costly blowing engines, with 
the power apparatus and accessories 
reduced and proportioned to the 
smaller charge. The importance of 
the solution of this problem to the 
small metallurgical industry was ap- 
preciated, but the different 
that had been made with converters 
of very small capacity had not given 
sufficiently conclusive 
ommend them. 
However, since 1890, several engin- 
eers have constructed different types 
of converters with greatly reduced 
charges, but the results have given 
very little encouragement. 


attempts 


results to rec- 


It is very 











— 


AND HA.F-ToNn 
CONVERTERS 


SHOWING CUPOLAS 


United States government installed it 
five navy yards. It was, with few 
exceptions, the 2-ton converter which 
adopted in these numerous steel 


works, 


Small Converter. 


The cost of a 2-ton Tropenas in- 
stallation, while much less than that 
plant of the same 
capacity, represents an important in- 
vestment which cannot be made ex- 
ep: by establishments possessing suf- 
icient capital. 
any small foundries, for which the 
tion of a small steel department 
ld be a most valuable 
recoil from the expense. So 
question has often been asked 
were not possible to bring out 
pe of converter which, instead of 
tons, would be able to 


of a Bessemer 


comple- 


treat 
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For a small converter to respond to 
the requirements of the small metal- 
lurgical industry it is necessary: 


1—That the steel obtained at the 
end of the blow be at a high temper- 
ature; that it be very fluid and that 
it retain that fluidity long enough to 
be distributed in small ladles and cast 
without haste or precipitation into 
the molds which have been prepared. 
2—That the mild steel obtained be 
of an entirely regular quality, and en- 
tirely deoxidized, to 
when the 
properly prepared. 

3—That the mechanical 
tained meet the conditions 


sound 
have been 


produce 


pieces, molds 


results ob- 
demanded 











AND Two-Ton 


difficult to effect pneumatic refining con- 


veniently when operating on a_ small 


mass of metal. 


Refining Small Charges. 


For a pneumatic refining of a small 
charge it is mecessary for the heat 
developed by the oxidation of the ele- 
ments of the iron to raise the tem- 
perature of the bath rapidly to a 
high point, and that the temperature 
continually increase until the end of 
the operation. 

In the treatment of a small charge, 
the loss of heat, by comparison to 
the mass, is very high, and the least 
error or the smallest negligence on 
the part of the operator leads to an 
irregular and tumultuous blow, which 
produces a steel of bad quality, or 
too cold to be handled for the 
nary purposes of a steel 


ordi- 
foundry. 


TROPENAS STEEL Co., 





NEWCASTLE, Det., HALF-TON AND Two- 


Ton CONVERTERS 


by the governments and railroad com- 
panies. 

4—That the refining method be so 
simple that it can be comprehended 
in a few weeks by 


any intelligent 


workman. 


5—That the expense of the instal- 
lation be not too high. 
The numerous experiments made 


under the direction of Mr. Tropenas 
have permitted the realization of this 
type of small converter, which solves 
in an absolute and complete manner 
the problem of the manufacture of 
steel castings in small quantities by 
the pneumatic process. 

The small converter is not intend- 
ed to supersede the 2-ton vessel which 
is now used, when the amount of 
castings averages 100 tons per month 
or more, but it may be a valuable 


complement for a cast iron or brass 
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foundry, or for a construction firm 


which desires to be independent of 


the large steel foundries. 


Necessary Equipment. 


The 


process is as 


necessary equipment for this 


follows: 
A cupola of special design, to melt 


the iron which is to be refined in 


the converter, and a special low pres- 


sure blower to serve this cupola; a 


special converter in which is charged 


the iron previously melted in the 


cupola; a special high pressure blower 


designed to produce the compressed 


air for refining the iron in the con- 


verter; a small crucible furnace in 


which is melted the final addition 


reduce the oxidation of the 


bath; the 


used to 


metallic necessary motors 


for driving the cupola and converter 
blowers and the accessory apparatus; 
cranes for handling the casting ladles 
tools 


and molds; the materials and 


generally employed in all foundries, 


including flasks, drying stoves, anneal 


ing. furnaces, molding material, etc. 
If a steel department is to be add 
should be 


separated entirely from the latter to 


ed to an iron foundry it 
avoid the mixture of the pig iron and 


scrap. 
Analysis of the Iron Used. 
The 
phorous grade and the 
follow 


iron used is of the low phos- 


analysis limi 


tations 


Carbon 
Manganese 
Silicon 
Sulphur 
Phosphorus 


Carbon.—The carbon is no 


ment of prime importance 


vary between limits greater 


indicated above. 


Manganese.—The n 


vary between — limit little mo 
] 


than those of the table above, but 


may result in the rapid 


the lining. 

Silicon.—The props 
entering into the charge 
la should be regulated 
tity of scrap, gates and 
it is desired to utilize 
rule it is good pra 
or the greater part of the 
and heads which are produced in the 


1 


steel foundry. The greater the 


portion of scrap used, the greater 


must be the percentage of ilicon 


in the pig iron used. 
Operation of the Converter. 


The mixture of pig iron and scrap 


is melted in the cupola, then tapped 


into a ladle which is lifted to the 
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level of the mouth of the converter 


placed in the charging position, and 


its contents are poured into the ves- 
sel. The 


in the blowing position and the blast 


converter is then placed 
is admitted through the tuyeres. This 
operation is pursued up to the point 
of the complete transformation of 
the pig iron into steel. It lasts 
about 15 to 20 minutes according to 
The 


conduct of the operations is exceed- 


the nature of the iron treated. 
ingly simple and any intelligent work- 
man can become a good operator in a 


short time. 


Adding the time of blowing to the 


time of casting, the complete opera- 
tion requires about 35 to 40 minutes. 
Counting five minutes for charging 
the converter, it is possible to make 
a complete operation, or to produce 
about 1,000 pounds of steel every 45 
minutes; that is to say, in a working 
make and 
1,000 pounds each, 


approximately six tons 


day of 10 hours, one can 


cast 12 heats of 
and produce 


of steel. 


Cost of Production. 


Taking as a basis the output given 
above, and that a 
steel twice a 


small 
week, 


supposing 
foundry casts 
steel 
in the ladles as detailed below, which 
The 


meltjng in the 


we shall obtain the cost of the 


is verified by loss 


due to the 


experience. 


cupola 


COST OF PRODUCTION 





10,400 pounds pig iron at $ per ton. .$100.10 


41.25 


21 
5,200 pounds steel scrap at $15 per ton. 
2,030 pounds coke for cupola at 
ton .10 
620 pounds limestone at $2.50 I Bo. ).80 
One man and helper for cupola........ 
71 


horsepower for 
per kilowatt 
coke’ for 


cupola blower at five 


pounds ferro-silicon at 


pounds ferro-manganese 





and the refining in the converter is 


from 15 to 18 per cent. In making 


the above calculation we have used 
cent so as to be on the 
total 


according to the 


18 per 


safe side; but the loss, which 


analysis ot 


varies 
the pig iron is, on the average, small- 


er. This, 


calculations a 


therefore, makes necessary 
total of 15,600 


mixture of pig iron 


in our 
pounds of the 


and scrap for a net production of 
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six tons of liquid steel, taken as tl 
basis of the cost of production, t 
melted in the cupola bei: 
composed of two-thirds pig iron a 


mixture 


one-third scrap. 
Thus the price of the 
to be cast into the mol 
is in the neighborhood of 1.60 ce: 
per pound. This price does not 
clude the general 


liquid ste 
ready 


fixed charges 


the enterprise, nor the interest 
the capital invested. 


Quality of the Steel. 


The steel coming out of the co 
hot and _ fluid, 
cast pieces of ver) 
small size and extremely light weight 
If the molds are well prepared a1 
the sand of proper quality, the cast- 
ings produced are clean and have 
good exterior appeaiance. 

The portion of the cast 
ings are made of soft steel which is 
almost exclusively specified by en- 

The test pieces tested by 

customers at the foundry 
two of these small converters 
are in operation, have given the fol- 
lowing results on the usual soft grade 
of machine castings: 


verter being very 


is possible to 


greater 


gineers. 
different 


where 


QUALITY OF STEEL. 





Tensile strength 
per Reduc- 
Square Elong- tion of 
Test inch, ation, area, per 
pieces. pounds. inches. cent. 
17 61,520 19.40 43.70 
4 19 62,830 17.09 39.20 


Remarks 
Fibrous 
Granular 

fibrous 
Fibrous 
Fibrous 
Granular 
fibrous 
Fibrous 
Fibrous 
ular 
Fibrous 
ular 
Fibrous 
ular 
Fibrous 
ular 
Fibrous 
ular 
Fibrous 
ular 


18.49 47.20 
16.95 33.60 
17.48 38.50 


20.14 44.20 
21.08 


20.41 
22.37 


23.45 





This 
rolled steel without taking more tl 


cast steel forges like n 


ordinary precautions. It welds 
well in a forge fire by taking the s 
precautions ordinarily used. This 
ture permits the casting of con 
cated pieces in parts which are 
wards welded together. 


Compared to an open-hearth fut 


of small capacity this converter 


the advantage of being much n 


elastic, and it accommodates its 
When the c 


all consumption 


to intermittent use. 


verter is stopped 


power and fuel ceases, but in 
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open-hearth one is 
to keep up the fire after 
The steel produced is hot- 
and more fluid than that produced 
the open-hearth, and consequently 
oduces less skulls. The steel made 
this converter is of the same quali- 


se of the 
liged 
elting. 


as the steel obtained from con- 
rters of greater capacity. The 
mechanical results do not show any 


difference. The blows are easy to 
manage, the periods are sharply and 

arly defined, and the signs which 
indicate the finish of the reaction are 


clearly marked. 


Discussion. 


fhe discussion of Mr. Simonson’s pa- 


per developed many interesting points 


regarding this process. In reply to a 
question as to the height of the con- 
verter, Mr. stated that the 


shell itself was about 6 or 7 feet above 


Simonson 


The fact that the baby con- 
a conical bottom 
he said was a mere detail of construc- 


the ground. 
verter did not have 
tion and was only a question of balanc- 
ing the vessel. The door on the side of 
the converter, he added, is a manhole 
ed for bricks 
vessel when it is being relined, and in 
‘ase of emergency if the lining should 
give way near the tuyeres. 


passing inside of the 


Asked whether any of these converters 
ire now in use, Mr. Tropenas said that 
three are in operation and another will 

on be completed at the plant at New 
Castle, Del. Without repairing the lin- 
ng he stated that 30 or 40 heats could 

made, while 100 heats could be made 
vith one lining provided repairs are 
time. The 


a special sand composition, 


le from time to lining 
made of 
ut if the converter is lined with silica 
k the lining will last for a consider- 
ible longer period, but the cost of the 
The blast 


sure used in this converter, he stated, 


e is somewhat increased. 


vas about three pounds, and asked about 
he depth of the metal he stated that 
hile not exactly the same as that in the 
two-ton converters, it is proportionately 
the same depth considering the surface 

diameter, and the size of the con- 

While the size of the 
for the baby converter is 


r inside. 
er used 
the same as that used on larger ves- 
nevertheless, the pressure is the 
in both cases, and may vary from 
to five pounds per square inch. 


Silicon. 


garding the percentage of silicon, 
Tropenas said that less silicon is 


in the small converter. Iron which 
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is regularly used in the open-hearth fur- 
nace containing from 1.60 to 2 per cent 
silicon can be used in these small con- 
verters and the total silicon is, therefore, 
considerably below 2 per cent at the be- 
ginning of the blow. In this respect this 
process is not like the methods of side 
blow operations generally pursued 


Cost. 


In reply to a question regarding the 
probable cost of a baby furnace includ- 
ing all of the equipment except the 
power, Mr. Tropenas ventured the opin- 
ion that about $6,000 would purchase 
all of the operating apparatus necessary 
for such a plant. 


Continuing, he spoke as_ follows: 
“This problem of making steel castings 
in small quantities by the quick pueu- 
matic process has been tried by several 
engineers, but no progress was made 
until recently because the methods ad- 
vocated were not reliable. My experi- 
ence during the last two years enables 
me to state that I have found a practi- 
cal solution of the problem. We can 
now produce a perfectly regular quantity 
of steel in a very hot and fluid state 
which can be easily cast from small 
ladles without haste and 


good sound castings.” 


which insures 

Mr. McCarter—You have explained very 
clearly the cost of steel in large quan- 
tities, but there are many of us who 
are operating foundries to whom it 
might be a valuable adjunct to have one 
of these converters if a heat could be 
made on Saturday of about 2,000 pounds. 
Can this be done economically? 


Mr. Tropenas—The cost submitted to 
you was figured on basis of the con- 
verter operating twice a week with 10 
to 12 blows each time. 

Mr. McCarter—The point that I was 
trying to bring out was this. 
would run these two or three blows 
at the end of the week would that 
materially reduce the life of the lining? 

Mr. Tropenas—No, it makes no dif- 
ference. 

Mr. McCarter—We operate a ma- 
chine shop and use about 2,000 pounds 
of steel castings every week. It is al- 
most impossible to get them. They 
hold up the work. The work depends 
on promises which are never fulfilled. 

Mr. Tropenas—In that case a_ 1,000 
pound converter would give you your 
castings the same day. 


If you 


Mr. McCarter—We bought in the last 
five months at least 200 tons of steel 
castings. We have on our floor a lot 
of work for a blast furnace that re- 
quires possibly 100 castings, which aver- 
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age 15 to 50 pounds. We have had to 
send back at least half of the order be- 
cause of defects, and 
castings have not 
steel foundries. 
have not all been 
those having converters. 


some of these 


been received yet 

Of course 
placed with 
A great many 
are with open-hearth foundries. 

Mr. Tropenas—The question of de- 
fects is a different proposition. We can 
make good steel but to 
castings with good 
good molds. 


from the 
they 


obtain good 


steel it requires 


Demonstrating Plant. 


Mr. Hibbs—I think nothing has been 
said here about the style of your plant. 
Is it a demonstrating plant, or a plant 
to go into the business commercially? 

Mr. Tropenas—It is difficult to say 
where the demonstrating plant starts 
and where the commercial begins. If 
we want to show the operation of our 
new baby converter we shall have to 
intend to sell 
therefore at present 
take it to be a demonstrating plant. 

Mr. Jameson—Might I ask, how you 
account for the fact that for the small- 
er vessel you require lower silicon in 
the bath? 


make castings and we 


them. You can 


Mr. Tropenas—We require lower sil- 
icon because we want the first pe- 
riod of the blow to be as short as 
possible. We are treating a small mass 
of metal, so we want to rush the blow 
as much as we can and lose as little 
heat as possible. 

Mr. Jameson—In that 
pend for your initial 
hot iron? 


case you de- 
temperature on 


Mr. Tropenas—We also add, at a 
given period of the operation, mangan- 
ese or silicon, in the proper 
obtain an increase of temperature in 
the bath, provided the element added 
will give a solid oxide, not an oxide gas 


form to 


Addition of Alloys. 


Prof. Stoughton—Might I ask if the 
patents on adding that 
period of the have run 
out—if that is a proper question to ask 
—or whether you have to pay any roy 
alty to anybody for their use? 


material at a 


certain blow 


Mr. Tropenas—We do not pay any 
royalty. In previous processes, the ad- 
dition of silicon has been made to raise 
the temperature of the bath. In that 
case, that addition was made after the 
end of the blow, and an after blow 
was necessary to finish the operation. 
The result was that the quality of the 
steel was very erratic. As the manu- 
facture of steel castings 


- 


requires a 
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great regularity in the steel, these proc- 
esses have been abandoned. 

Mr. Knight, Chester Steel Castings 
Co.—I would like to ask Mr. Tropenas 
what percentage of loss he has in this 
1,000-pound converter? In other words, 
if he starts with 1,000 pounds of met- 
tal in his bath, what is the loss? 

Mr. Tropenas—I take the loss in the 
cupola to be between 5 and 7 per cent. 
We have to get the metal very hot, and 
the total loss varies between 15 and 18 
per cent. So the loss in 
should be 11 to 13 

Mr. 
dry 
put in 
it melt 
pola? 

Mr. Tropenas—Yes. 
pola would be provided; the inside could 


the converter 


per cent. 
foun- 
like to 


could 


Evans—Suppose an iron 


already established would 


one of these converters, 


the iron in its regular cu- 


An ordinary cu- 


be made according to special instruc- 
tions. When you have to treat the met- 
the 


verter like this one, you want to mini- 


al to obtain steel in a small con- 


mize the oxidation of the elements of 
the 
pola. 

Mr. Evans—About 


would it require for an iron foundry to 


iron while it is melted in the cu- 


how much _ space 
put in this baby converter? 

Mr. Tropenas—The converter and cu- 
pola alongside of each other would 
take about 15 to 18 feet by 6 feet. 

Mr. 
you pour the steel? 


Mr. Tropenas—As 
about 2,950 to 3,000 degrees Fahr. 


Evans—At what temperature do 


far as I can say 


Converters With Removable Bottom. 


Prof. Stoughton—I would like to say 
first that Mr. Tropenas has solved some 
of the most puzzling difficulties in steel 
casting manufacture, particularly re- 
lating to small castings. 


very happy that he has solved this one, 


I for one am 


and to know how successful it is. I 
thought I would speak about the fixed 
bottom converter. I want to ask why 
they don’t use a converter in two pieces, 
particularly such a small converter. You 
would think it difficult 
to line a converter all in one piece un- 


I like 


inside 


would be more 
would 
the 
And another thing, 


less you open the side. I 


form of 


to ask what is the 


of this converter 
the blast pressure being the same and the 
height of the converter being less, you 
would think that the spitting would be 
The spitting is 


excessive. believed to 


great of loss in these con- 


You would think that the spit- 
this 


be a cause 
verters. 
ting would be quite excessive in 
converter 
to know whether this is so. 


Mr. Tropenas—In the first place you 


and it would be interesting 


wish to know if the inside of the con- 
the 
but 


verter is the same shape as two- 


ton converter. It is conical the 
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sides are not so steep as the other one. 
In regard to the spitting, if the length 
one of fac- 
tors which interferes with the spitting 
during the blow is another fac- 
tor which is much more important to 
and that is the reaction of 
carbon on the oxidized metallic 
bath, at a certain period of the opera- 
tion, which takes place during the boil. 
We that 
converters do not spit more than the 
and I built my first 
baby converter I make it much longer 
We 
was unnecessary to make it 
The oxidation is not be- 
yond ordinary limits, and the spitting is 
limited. In the con- 
verter blowing all day, 10 or 12 opera- 
tions, 


of the converter is the 


there 


consider 
the 


find in practice these small 


large ones, when 
than the one we are now using. 
found it 
so. long. 


fact I have seen 


practically without spitting, 
even during the period of blowing. 
Prof. Stoughton—About 


bottom off. 


any 


the 
in- 
That 


some 


taking 
That is an American 
vention and especially interesting. 
be of benefit to 
would think it 
this converter to 
removable? 


is to ‘say, if it 


converters, you would 


be a benefit in have 


the bottom 

Mr. Tropenas—I do not see why the 
bottom of the converter should be re- 
But] 


with 


movable. have had no 
bottom 
that 


Europe 


experience removable 


converters. I would say this, 
the 
the 


we do 


it is practice in 
converter in 


find 
lining, because 


to make small 


piece, and 


one 
not much 
the 


instead of lining with brick we gener- 


very 
trouble in making 


ally ram up a-kind of a composition. 
MERGER OF BLOWER MANU- 
FACTURERS. 

The American Blower Co., Detroit, 
and the Sirocco 
New York city, operating plants at 
Detroit and Troy, N. Y., respectively, 
and the 
will hereafter be transacted under the 
the 


Engineering Co., of 


have consolidated, business 
Blower 
Detroit. 


head of 


firm name of American 
CO: 


James 


with main offices at 
the 


been elect- 


Inglis, executive 


American Blower Co., has 
ed president of the combined 
Wm. C. Redfield, 


of the Sirocco 


concerns; 
formerly president 
Engineering Co., has 
been elected vice president; Chas. H. 
Gifford, until about a year ago general 
the B. F. Sturtevant Co., 


Park, Mass., treasurer; and F. 


manager of 
Hyde 
R. Still, chief engineer of the American 
Co:, 


were invented 


Blower secretary. Sirocco fans 
in about 1897 by S. C. 
Davison, were patented in England 
in 1898, in the United States in 1900, 
1903 were this 
country by the Sirocco Engineering 
Co., of New York. 


The principal feature of this fan is 


and an introduced in 


February, 1909 


its blast wheel or runner. This is of 
drum form, with a large inlet cham 
ber enclosed by numerous blades whic! 
very long, ‘but marrow, and ar 
curved forward. Instead of havin; 
16 blades, it usually has 64, and thes 
are generally six to nine times as lon 

The blades, instea 

back, ar 
In the ordinary ap 
plication of the word, “Sirocco” is tl 

name of the hot and frequently scorch 
ing winds which blow over the sun 
baked deserts of northern Africa and 
India. 


In anticipation of a general improve- 
ment of business, and also to provide 
for increased foundry facilities and the 
consummation of the American Blower 
Co. and Sirocco Engineering Co. con- 
the concern  pur- 


are 


as they are wide. 
flat or 
curved forward. 


of being curved 


solidation, former 
chased outright last year the plant for- 
Northwestern 


The 


recently 


merly operated by the 
Foundry & Supply Co., Detroit. 
American Blower Co. 
purchased a large tract of land across 
the property, 
upon which new buildings will shortly 


also 


street from its present 
be erected covering approximately 175 
x 300 feet. The plants at Detroit and 
Troy, N. Y., will continue in full oper- 
ation under one management. 


TRADE NOTES. 


The Gobeille & Harris Pattern Co 
has been organized at Niagara Falls, 
N. Y., by Joseph Leon Gobeille and 
William D. Harris. A ‘building has 
been obtained and the new concern 
will begin operations at once, giving 
special attention to designingiand man- 
ufacturing stove foun- 
A capable art department has 


patterns for 
dries. 
been organized to make patterns for 
artistic metal work. A study of mold- 
ing machine practice will be made on 
account of the general interest being 
taken in the use of the molding ma- 
chine in stove foundries. Mr. Gobeille 
has been long and favorably known 
as one of the leading patternmakers 
of the country, and with a good shop, 
new tools and low costs, the new con- 
cern starts under favorable auspices 
The H. E. Mills Manufacturing Co., 
Syracuse, N. Y., is to erect a large 
brick factory that city 
for the production of its core com- 
pounds. Plans have been prepared 
for a building 100 x 200 feet, and 4 
decision to put up this structure was 
reached at the stockholde: 
meeting, held a few days ago. Th 
plant will replace the one destroy 
by fire in October, 1907, and will su 
plement the company’s plant at Clev 
land Milwaukee. This 


building in 


annual 


and compan 











h 


t 


‘ebruary, 1909 


incorporated for $175,000. 
e: President, H. E. 
-sident, 


Officers 
Mills; vice 
Wheatley; treas- 
er, M. A. Rausch; secretary, Frank 
Scoville. These together with J. L. 
W. E. Beard and M. H. 
make the list of stock- 


Thomas 


eney, 
illips, 
lders. 
\ five-ton Newten cupola, built by 
e Northern Engineering Works. De- 
it, has been installed in the North 


up 


plant of the Chickasaw Iron Works, 

mphis, Tenn. This is the fourth 
cupola of this design in the works 
of this concern. 


The Albany & North River Molding 


Sand Co., Albany, N. Y., miner and 
shipper of molding sand, has issued a 


h 
Ab 
1 
| 


1 


irge 


Di 


V: 


yt 


Grindley, 


{ 


Pittsburg, 


ndsome calendar with figures of 


size which can be seen at con- 


erable distance. 


[The Whiting Foundry * Equipment 


Harvey, Ill., has appointed the 
lowing agents: The United States 
el & Equipment Co., Seattle, for 
ncouver, Portland and the state 


Washington; 
Ltd.. 

the 
southwestern 


Gorman, Clancy & 
Alberta, B. 
Alberta 


section of 


Calgary, 


for province of and 
British 
lumbia. 


The 


White 


has 


Metal 


been 


Pittsburg Co. 


operated 


’ 


which 


inder a limited partnership for about 


) 


2) years, has been incorporated under 


The officers 
R. E. Rinehart, president, and E. 
Rinehart Jr., secretary and treas- 


laws of Pennsylvania. 


Ps 


Che Ross-Tacony Crucible Co., Ta- 


ny, Pa., manufacturers of cruci- 


les and other similar products, has 


tablished an office at Chicago, at 348 


Railway Exchange building. 


mporter 
come 
note carrying the 


Detroit, 


ng a 





The Harrison Supply Co., Boston, 
chilled steel shot for 
nd blast use, has sent out a very hand- 
calendar, “The Pride of Ken- 
‘ky,’ accompanying it by a cheery 
greetings. 
Engineering 

the equip- 
installed in the plant 
I. Brewer & Co., Tecumseh, Mich. 
onsists of two 8-ton cranes hav- 
of 30 feet, two 5-ton 
es, one &-ton pillar crane, and sev- 


of 


season’s 
The Northern 
furnished 


nt recently 


works, 
crane 


span 


trolleys and hoists for overhead 
im tracks. 


Gulick-Henderson & Co., Pittsburg, 
cting engineers, foundry special- 
ind chemists, have established a 

‘rn office and laboratory in the 

building, which 

charge of W. O. Collins, who has 
become a the 
£ 


Te was formerly connected with 


lattan Chicago, 


ntly member of 
I 
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Collins & Stevens, who were engaged 
in inspection and general engineering 
work. 

The American Molding Sand Co., Co- 
lumbus, O., has been incorporated with 
$25,000 capital by W. B. Kizer, C. S. 
Rose, H. M. Freck, J. A. Tingle and T. 
M. George. This concern will operate 
molding sand pits near Zanesville and 
at other points in the northern part of 
Ohio. It is also the to pro- 
duce Zanesville red machinery sand and 
Zanesville fine sand. Two mills will be 
for grinding sand, 
each having a capacity of eight to 10 
carloads per day. 


intention 


erected molding 


The Metal Dross Economy Co. has 
been organized at Bristol, Conn., to 
manufacture a device for recovering 


metal from brass skimmings. By its use 
it will be possible to separate the char- 
the metal and The 


clean metal is also removed and is easily 


coal from oxide. 
reclaimed. A. L. 
and 


Haases is president 
and W. H. 


penter, vice president and general man- 


sales manager, Car- 


ager. 
The Hill & Griffith Co. Cincinnati, 
manufacturer of foundry supplies, has 


increased its capital stock from $100,000 


to $150,000. The increased capital is to 


provide for improvements and_ exten- 
sions which will be made in the near 
future. 

Geo. F. Smith has been elected pres- 


ident of the Joseph Dixon Crucible Co., 
Jersey City, N. J., to succeed the late 
E.G 

Wm. F. 
in the capacity of demonstrator and 
patternmaker by the E. H. Mumford 
Co., Philadelphia, during the past three 
years, has been placed in charge of the 
metal pattern department of the Abram 
Cox Stove Co., Philadelphia. 

~ = 
Morgan 


Young. 


Beckman, who was employed 


the 


O., 


3rosius, sales manager of 
Engineering Co., Alliance, 
has resigned. 

T. S. Taggart, general superintendent 
of the Missouri Malleable Works, 
East St. Louis, IIl., resigned 
has been succeeded by H. T. 
Brantford, Can. 


Iron 
has and 


Pero, of 


AN IRON AND STEEL DEPART- 
MENT STORE. 

Joseph T. Ryerson & Son, Chicago, 
have issued a handsomely illustrated 
46-page brochure, which is devoted 
of 
Practically every conceiva- 
steel product is carried 

well as many lines of 
machinery necessary in the manufac- 
ture of finished goods, and this ability 
to fill 


to a description this concern’s 


new plant. 
ble rolled 


in stock, as 


practically every requirement 
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has resulted in this plant being known 
as a department store for the 
and steel consumer. 


iron 
The warehouses 
cover an area of 750,000 square feet 
and have a capacity of 150,000 tons. 


PHILADELPHIA ASSOCIATED 
FOUNDRY FOREMEN. 

At the monthly meeting of the As- 
sociated Foundry Foremen of Phila- 
delphia, held Jan. 12, reports of ex- 
periments made by changing the meth- 
od of charging cupolas, as suggested 
by Dr. Richard Moldenke at the De- 
cember meeting, were submitted, and 
without exception the foremen report- 
ed that the coke consumption had 
been materially reduced. Lighting 
cupolas by the use of fuel oil sprinkled 
on the coke was also favorably re- 


ported on. 


SILVERY IRON. 
An important change has been made 
in the sliding scale of prices of silvery 


pig iron by the Jackson county, O., 
blast furnaces. There will be an ad- 
vance in price hereafter with every 


one-half of 1 per cent of the silicon 
content. Up to and including 10 per 
silicon the difference will be 25 
cents per ton, and above 10 per cent, 
50 cents per ton for each one-half of 
1 per cent To illus- 
trate this more clearly and give the 
range of silicon content to be under- 
stood in contracts, the following table 
is presented, which is baséd on the 
present market price of $18.50 furnace 
for 8 per cent silicon: 


cent 


silicon content. 





Per Silicon will range 
cent per cent. Price. 
© iieveccuacu Gee Oe  Gaeeuseeasenes $16.50 
rT Sey ae ye ae 6 eee recy 16.75 
D studeesneaa OFS tek Baascainuvess 17.00 
2” Beer rr re re 2 ie tae & te 17.25 
GS <sctacndcenr 5.75 to Giedascenceuwans 17.50 
Greitcoucoaues G2e tr Osctececcces 17.75 
2. sae guadade G29 IO FAR aw awnn mane 18.00 
iL Re ne eee 7.49 UW -F.deancccudaowe 18.25 
S vacuesasaans ye a ee rere 18.50 
Sat itn eh eaes See Se Mata secucns cw 18.75 
D  seesaewdues Siem OW) Deiwalawctieeaae 19.00 
eT SEES! ry ee |. ee 19.25 
i eer rrerrs & . ee a | >. 19.50 
AOA chen watecan 10.25 to 10.75.. 20.00 
BS: kee uneeeomn 10.75 to 11.25. 20.50 
SPM ic cnccncass 11.25 to 11.75. 21.00 
EA -Agsecasacun 11.75 to 12.35. 21.50 
Charles A. Brayton, president of 
the Standard Car Wheel Co., died 
Dec. 24, at his home in Cleveland, 
aged 66 years. Death was due to ap- 
oplexy. Mr. Brayton had a wide ex- 


perience in the foundry business, hav- 
the of 
Maher & Brayton for 25 years until 
it was absorbed by the National Car 


ing been a firm 


partner in 


Wheel Co. He then organized the 
Standard Car Wheel Co., together 
with his two sons, W. B. Brayton 
and C. A. Brayton Jr. . 
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The proposed specifica- 
Specifications 
for Foundry frepared by a commit- 
Iron tee appointed by the 
Philadelphia 
men’s Association, embody many new 


tions for foundry iron 


Foundry- 


features that should be incorporated in 
a revised standard that is now being 
jointly by the 
Foundrymen’s 


considered American 
Association and_ the 
American Society for Testing Materi- 
als. Brevity and conciseness should 
be sought for in all specifications, and 
it is refreshing to note that the few 
clauses contained in the specifications 
drawn up by the Philadelphia 


mittee are to the point and are intend- 


com- 


ed to avoid all possibility of misun- 
derstanding between buyer and seller. 
The every 
possible variation in the contents of 
the various elements will furthermore 
effect a 


symbols which represent 


great reduction in the tele- 
graph tolls, and this at least should 
meet with the hearty approval of the 
pig iron producers and merchants. As 
a basis for market quotations a grade 
has been established to be known as 
“No. 2,” which shall be of a quality 
of metal similar to the foreign stand- 
ard grading upon which warrants are 
issued, and analyzes as follows: Sili- 
con, 2.50 per cent and over, and sul 
phur, 0.04 per cent and under. 


The exhibit of 
supplies and 


foundry 
Exhibit of 
Foundry 

Equipment 


equipment 
which will be held in 
Cincinnati concurrently 
with the annual conven- 
American 


Association should, for several reasons, 


tion of the Foundrymen’s 


surpass in interest any of the shows 


heretofore conducted by the supply 


and equipment makers. The past year 


has witnessed revolutionary changes 


in foundry practice, accomplished 


largely by the use of improved mold- 
ing machines and other devices, which 


have been potent factors in reducing 


foundry costs. Practically all of the 


builders of these tools are preparing 
to make displays and practical demon- 


strations will be made of the work 


they can produce. Numerous furnaces 


for melting the softer metals hive 


also been introduced to the foundry 


trade in the last six months, and facil 


ities will be provided for showing 


them under actual operating condi 


tions. A show of this kind provides 


great educational advantages and the 


exhibitors should be at least partly re- 
efforts and heavy ex- 


paid for their 


penditures by the attendance of all 
those interested in 


castings. Owing to the great cost in- 


the production of 


February, 1909 


volved in the conduct of these exhi 
that 
nominal admission fee be charged 


its, it has been suggested 


all visitors, regardless of affiliatio 


with allied associations. This policy i 
pursued by nearly all of the organi: 
trade shows, and 


while the revenue to be derived in t 


tions conducting 


only small 


way covers a portion 
the expense, nevertheless, it somew!] 
reduces the burden on ‘the individ 


exhibitors. It is roughly estima 
that the expenditures of manufactur 
of foundry supplies and equipment 
Toronto aggregated not less than $: 
000, and a large portion of this amo 
went to defray the cost of the sh 
and transportation charges to 
from Canada. 

Foundry trade condi 
tions have not 
tibly improved 
the last 30 


jobbing 


percep- 


Trade 


during 
Outlook 


days, 

founders are 
naming exceedingly low prices to se- 
cure the tonnage that is offered from 
time to time. From the quotations 
made in all of the leading centers it is 
that 


incurred by some foundrymen in tl 


evident heavy losses are being 
zeal to keep their plants in operat 
Some of the prices named barely c 
er the cost of the iron in the castings, 
work of 
taken on 
basis of one price for the entire 
The adoption of uniform cost-keeping 
methods by the jobbing, malleable and 


and much miscellaneous 


difficult nature is being 


steel founders was intended to prev 

another era of price cutting, but it is 
apparent that the systems are by 

means generally applied, or are being 
ignored by some who have ade 
their cost-keeping records conform to 
standards during the 


these past iew 


years. While no excessive profits cu 
possibly be earned as long as the ton 
nage is below normal, nevertheless, fair 
prices should prevail and should 
asked by all foundrymen, ‘that will at 
least cover operating costs and carry 
fixed charges. Pig iron quotations 
unchanged, des; 
Makers of cast 


iron pipe are the heaviest buyers, on 


main practically 


the lull in demand. 
contract for 20,000 tons having rec 
ly been placed with southern pro 
leading 
centers are as follows: Standard 
2, Philadelphia, $17.25; No. 2 sout! 
Cincinnati, $16.25; No. 2 southern, 
mingham, $13.00; local No. 2 fou 
Chicago, $17.35; Lake 
coal, Chicago, $19.50; northern N 
Cleveland, $16.50; No. 2 foundry, ] 
burg, $16.40. 


ers. Quotations in the 


Superior 


Large contracts cont 
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be placed by automobile builders 


| 
t 


th brass founders, who, with few 


ceptions, 
full 


bly 


are operating their plants 


t 
capacity. The softer metals, 


copper and lead, continue to 


PRIZE CONTEST AWARDS. 


Ywing to the large number of con- 


yutions entered in the prize contest 


nducted during the last three months 


THE Founpry, the announcement of 


awards will have to be deferred 


month, and will be made in 


our 
\iarch number. 
PERSONAL. 

lames M. Swank, who has been ex 
itive thead of the American Iron 
1 Steel Association for 36 years, 
h headquarters at No. 261 South 
Fourth street, Philadelphia, has ten- 
ed his resignation to be effective 


soon as his successor is appointed 


Mr. 


cap icity of 


During the past 22 years Swank 


served in the secretary 


general and practically 


of the 


manager 


work of this organization 
was carried on under his guidance. 
B. G, been 
ted the Coosa Pipe & 


Co., Gadston, Ala., for a 


Thomas, who has con- 


with Foun- 
number 
has been appointed 


years, super- 


ttendent of the concern to succeed 
W. R. Moore, resigned. 
CG: Be 


nt of the Kawin Co., Chicago, and 


Brown, formerly vice presi- 


also at one time connected 


Wheel 


ppointed superintendent of the Mod- 


who was 


vith the Griffin Co., has been 


Foundry Co., Oakley, Cincinnati, 
) Mr. Nellis, who was also formerly 
the Kawin Co., will 
Brown temporarily. 


nected with 
ssist Mr 
David S. Hawkins, mechanical engi- 
r, has established an office at 1021 


Rose building, Cleveland, and will en- 
eave in consulting work and_ will 
ke examinations and reports upon 
phases of foundry practice relat- 


to buildings, transportation, distri 
ion, storage, power, supplies, melt- 


] 


mol¢ piece work, premium 


ling, 
‘-k and 


molding machines. 

A. W. McIntosh, 
rly advertising manager of the Buf- 
Buffalo, 
will engage in the preparation and 


Irs. Frances for- 


Forge Co., has resigned 


iting of advertising literature. 
idquarters have been established at 
Anderson place, Buffalo 
V. S. McQuillin, president of the As- 
iated Foundry Foremen, formerly 
nected with the 
Warren, Pa., 
rge of the molding machine depart- 
nt of the Wood Working Machinery 


™. © 


Allegheny Foundry 


ias_ been placed in 


{ Rochester, 
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Arthur L. 
industrial 


Stevens, the well known 
and furnace engineer, is 
the Rockwell 
Furnace Co., 26 Cortlandt street, 
New York city. Mr. Stevens has had 
a wide experience in the construction 
and operation of oil and 


now associated with 


furnaces 
for melting and heating purposes. 

John E. McMinn, 
intendent of the 
Detroit, 


gas 


formerly 
Detroit 


super 
Stove Co: 
appointed general 
manager of the Lincoln Stove & Range 
Co., Fremont, O. 


has been 


Charles G. Robinson has been 


ap- 
pointed superintendent of the foundry 


of the Chicago Steel Foundry Co., 
Chicago. 

C. S. Lovell, secretary of the E. 
H. Mumford Co., Philadelphia, man- 
ufacturers of molding machines, since 














STANLEY G. 


FLAGG, Sr. 


its organization, has resigned to ac- 


cept a position with Baxter D. Whit- 


ney & Son, Winchendon, Mass. He 
will be succeeded by E. M. Hugeths, 
who has been chief draftsman of this 
concern since its organization. 

W. J. Adams, who has had a wide 
experience in the foundry supply 
trade throughout the west, has asso- 
ciated himself with the Federal Foun- 
dry Supply Co., Cleveland, and is 
in charge of the western office and 


warehouse, 285 to 
Milwaukee. This 
Bright’s 


289 Oregon street, 
concern manufac- 


tures foundry 


binders, 
East 


core 
kinds of Indian 


blacking, 


flour, various 


plumbago, seacoal, core 
washes, 


mm & 


tion of 


Otte: 
Herr 


general manager of the 


has assumed the posi- 


West- 


289 


inghouse Machine C 


East Pitts 
burg, Pa. 

Frank Knore, formerly assistant su 
perintendent of the Modern Foundry 
Co., Cincinnati, has been appointed su- 
perintendent of Falls 
Foundry & Sheboygan 
Falls, Wis. 

J.J. McDevitt, 
the 


the 
Machine 


Sheboygan 
Co., 
formerly affliated with 
equipment department of the §S 
Obermayer Co., Cincinnati, and until re 
cently connected Tabor Mfg 
Co., Philadelphia, has been placed in 
charge of the Milwauke« 
S. Obermayer Co. 


with the 
office of the 


Thomas Hopwood has been appointed 
foreman of the 
Furnace & 

Ind. Mr. Hopwood was formerly assist 
f the Wabash 


ant foreman of 
Moberly, Mo. 


plant of the 
Foundry Co., 


Majestic 
Huntington, 


shops at 


RETIREMENT OF STANLEY G. 
FLAGG, SR. 

Stanley G. Flagg Sr., whose nam 

malleable 


foundry industry for many years, re 


has been prominent in the 


tired on Jan. 1 from the firm of Stan 
ley G. & Co., Philadelphia, 
founded in 1856, and with 
which, until recent years, he has been 
actively identified. Mr. Flagg was 
born in Whitesboro, N. Y., March 13, 
1830, and spent the early years of his 
life in Boston. 


~ 
Flage 


which he 


After some experience 
in Philadelphia in the dry goods trade, 
he investigated the manufacture of 
malleable pipe fittings and established 
a plant in Frankford, a 
Philadelphia. The 
malleable castings 


suburb of 
manufacture of 
more than half a 
century ago involved many difficulties, 
and to the efforts of Mr 
Flagg much of the progress recorded 
in this trade is due. In 1860 he built 
shops at Front street and Girard ave 
nue, Philadelphia, and in 1865  pur- 
chased a site at Nineteenth street and 
Pennsylvania avenue, where a 
built which was 
1879. Both works 
still the property of the firm. The 
Pottstown plant was placed in opera: 
1896. The 


small steel castings was taken up by 


untiring 


second 


plant was enlarged 


and rebuilt in are 


tion in manufacture of 
this concern in 1873, and samples were 
exhibited at the 
in 1874 bronze 

awarded to the concern for 
in exploiting this field. A 
hibit made at the 

Centennial exhibit in 1876 which 
likewise recognized by a medal. Upon 
Stanley G. Flagg Jr 
associated with 


now devolves the 


Institute fair 
medal 
its efforts 


further ex- 


Franklin 


and a was 


was Philadelphia 


Was 


been 
1882. 
sole management 


who has 


his father since 


the business 





FOUNDRY & PATTERN SHOP EQUIPMENT 


Automatic Molding Machine---Turbine Blower Set---Floor Controlled 
Electric Traveling Crane---Chain Belt-Driven Tumbling Mill---Air 
Compressors---Combined Molding Bench and Ladle Carriage---Large 


Jarring Molding Machine --- Paxson-Deemer Side Blow Converter 


HE automatic molding machine built 

by the Arcade Mfg. Co., Freeport, 

Ill., described in the June, 1908, 
issue of THE Founpry, has been practi- 
cally redesigned and rebuilt and many 
been added. The 
operating end of the machine is shown 
in Fig. 1, the 


improvements have 


sand trough and 


veyor in Fig. 2, and a rear view, show- 


con- 


ing the cope and drag on the conveyor 
before the mold has been closed, is il- 
lustrated in Fig. 3. 

On the improved automatic machine, 
power is transmitted by means of a 
rope cable drive which takes up the lost 
motion ordinarily encountered in the use 
of the link chain and gear drive. The 
kept 
by means of a weighted idler, and by 


tension of the cable is constant 
the use of a countershaft and gears out- 


side of the machine, it now requires 


SIDE OF 


SHOWING FLASKS ON 


Fic. 1—OPpeEraATING ARCADI 


MACHINE, 


Automatic MOo.pINnc 
PATTERN PLATES 


25 per cent less power to operate than 
heretofore. The strike-off which auto- 
matically the superfluous sand 
from the top of the flask has been im- 
proved by adding a double action device 


scrapes 


which shortens the length of the strike- 
off and makes the machine more com- 
pact. 

For carrying away the superfluous 
sand from the flasks a belt is now used 
in place of a worm conveyor. A rotary 
riddle was used on the lower part of 
the first machine before the sand was 
conveyed to the operator. This has been 
replaced by a flat riddle in the hopper 
shown above the machine. The opera- 
tion of the shaking grate at the bottom 
of the hopper has been simplified, and 
power is now applied direct from the 
countershaft instead of by direct trans- 
mission. The riddle at the top of the 





a crank mo\y 
two broken links. This 
gives the riddle a horizontal as well 

a vertical movement, and all refuse 
is thrown from the riddle into the cht 
attached to the side of the hopper shown 
in Fig. 1. All of the working parts are 
enclosed so that no sand or refuse can 
come in contact with them. 


hopper is operated by 


ment through 


In Fig. 2 is shown a sand trough and 
conveyor which has been developed in 
the foundry of the Arcade Mfg. Co, 
not only for use on this machine, but 
which, together with the hopper, can be 
used to advantage on molding machines 
of other types to facilitate the handling 
of sand. This trough is made in sec- 
tions, 6 feet long, and is provided with 
a reciprocating hoe conveyor. Power is 


from the crank shaft at the 


bottom of the 


applied 


conveyor which delivers 


Fic. 2—SAanp TrouGH AND SANpD CONVEYOR OF ARCADI 
TOMATIC 


MoupiInG MACHINE 
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on 


v 


tne 


= 
ASKS 


sand to the hopper. By the use of 
s trough, which can be extended to 
y desired length, the sand is carried 
the molding machines from the points 
ere the castings were ‘shaken out, 
reby reducing the handling of this 
iterial by the molder, and effecting an 
rease in the output of finished molds 
about 25 per cent. The conveyor 
nsists of a link belt to which buckets 

attached and power is transmitted 
m a shaft at the bottom of the con- 
yor. The sand is carried in the buck- 


s facing the open side of the trough, 


d in this way is not rubbed against 
back of the conveyor enclosure, 
ich is merely intended to prevent the 


and from falling from the buckets onto 


molding machine. 


When operating the machine, 


snap 


‘THe FOUNDRY 


belt to the boot of the conveyor. The 
cope and bottom boards then ad- 
justed, the mold is rammed and the pat- 


are 


terns are vibrated. The operator next 
adjusts the automatic clamps on the 
flasks, the molds are rolled over and 


are deposited on a carrier shown atthe 
bottom of the machine, Figs. 1 and 3. 
When the flasks are rolled over another 
set of pattern plates, duplicates of the 
first, are in position on the machine for 
receiving the flasks and making the cope 
and drag halves of the mold. After the 
clamps removed from the 
flasks, the patterns are drawn and the 
operator proceeds to make another mold, 
repeating the cycle of 
lined. 


have’ been 


operations out- 
In the meantime the cope and 
drag have been delivered to the rear of 


the machine on the carrier as shown in 








3—ReEAR VIEW oF AUTOMATIC 


are placed in position on the cope 
drag pattern plates, shown in Fig. 
which are then in a horizontal posi- 

By the movement of a lever sand 
permitted to drop from the hopper 
the flasks, a of about 4 
To break the drop of the sand, 
to prevent 


distance 


its packing too firmly 
nst the center of the pattern, screens 
Sus- 
led at a point about 3 feet above 
pattern plates. After the flasks 
filled, the automatic strike- 
moves forward and removes the su- 


fluous sand, which is carried by a 


provided, as shown in Fig. 1, 


e been 


MOoLpDING 
SHOWING Cope AND DraG ON CONVEYOR 


MACHINE, 


Fig. 3 


The mold is closed and the 
snap flasks are removed by a_ helper 
who also deposits the molds on the floor. 

Two sets of snap: flasks are required, 


and when operated at its full 
with a sufficient force of men 
away the molds, it is possible 


capacity 
to 
to 


carry 
make 
180 molds an hour. 
The application of a sand trough, con- 
veyor and hopper to a squeezer and a 
Modern molding machine is shown in 
Fig. 4. In Modern 
is shown on one side of the hopper, and 
the squeezer on the other side is illus- 


trated in Fig. 6. The sand is dropped 


Fig. 5 the machine 
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from the hopper onto the shelf which 

is on a level with the tops of the flasks 

which the operator fills by hand. 

A MOLDING MACHINE DEMON- 
STRATING PLANT. 

The E. H. Mumford Co. has recently 
completed at its new location, 1223-25 
Spring street, Philadelphia, a very com- 
plete show room for the exhibition and 
demonstration of the molding machines 
manufactured by this concern and by 
Ph. et E. Ronceray, Paris. 
Facilities are provided for the operation 
under actual conditions, of the principal 
styles of both the French 
own American machines. 

A power plant in the cellar includes 
a motor-driven air compressor made by 
the Chicago Pneumatic Tool Co. and a 


Bonvillain 


and their 




















Fic. 4—Sanp TrouGH, CONVEYOR AND Hopper FOR SQUEEZER 
AND Mopern Mo.pinc MACHINE 


Watson-Stillman 


motor-driven. 


hydraulic pump, also 
The accumulator, storing 
750 pounds pressure, is located in the 
yard and the water is kept from freez- 
ing by the use of wood alcohol, about 
10 per cent being added. 

The greater part of the show room is 
given over to the French machines, one 
each of the following being in place: A6, 
f up to 14 x 2 
inches; A5, up to 18 x 22 inches; A3, up 
to 22 x 32 R3, a power roll- 
over machine for use with the A3 ma- 
chine, the former making drags while 


the latter makes the copes where it is 


for ramming molds 


inches; 





Fic. 5—Mopern Moitpinc MACHINE ON ONE SIDE OF SAND 


HOopPeER 


roll R4, a 
hand roll-over machine which pairs off 
A4; and a B4 


cially designed for ramming deep cheeks, 


necessary to over drags; 


with an machine espe- 
its capacity being 18 inches in diameter 
or square. All these machines may be 
used in connection with an assembling 
machine to close copes and drags over 
the 
The assembling machine is also employed 
to strip molds out of flasks and thus 
produce solid flasks. 
Two Mumford machines are in position, 
13 x 18-inch 


other a 12-inch 


deep cores, where metal is thin. 


snap molds from 


one a 


the 


split pattern and 
power rammer. 

A large sand mixing and rubbing mill, 
also of French manufacture, is equipped 
with a 3-horsepower motor for demon- 


BUFFALO Force TURBINE BLOWER 
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stration purposes. This machine has 
already been described in THe Founpry, 
as have most of the molding machines 
shown. It consists of an inclined revolv- 
ing cast iron cylinder, 9 feet long and 
25 inches inside diameter, and fitted with 
four longitudinal cast iron rollers of dif- 
ferent The action on the 
entirely one of rubbing. The 
sand is put through in a tempered state, 
and a very intimate mixture is secured. 
Fifty per cent of sharp sand added to 
ordinary strong heap sand provides after 
that is ideal for the 
green sand molding. 
room is 


diameters. 
sand is 


treatment, a sand 
difficult 


show 


most 

The struc- 
ture about 20 x 30 feet, well provided 
with skylights. The floor is concrete, 
hydraulic piping being accommodated in 
troughs covered with planking. 
for 


a one-story 


Facilities 


are 


provided making white metal 


patterns and stripping plates for 


on the French 


use 


machines and for the 


manufacture of pattern plates 


A NEW BLOWING UNIT. 
The advantages of 
units are being more generally appre 
ciated and the field for units of this 
kind is constantly The 
application of and 


direct-connected 


expanding. 


the prime mover 


the machine as one unit is now being 


almost 


extended to every 
sufficient 


warrant it 


piece ol 


mechanism of size and im 


portance to The steam 


turbine is an ideal engine for direct 


connection where high speed is essen- 


tial, thus particularly adapting it to 
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Fic. 6—SQUEEZER ON OpposITE SIDE OF SAND Hopper 


The 
unit shown in the accompanying illus 
tration, built by the Buffalo Forge C 
Buffalo, embodies all of the advantag 
of direct connection. 


blowing service. new blowing 


It consists of 
steel pressure blower connected to 
steam turbine mounted on a rigid cast 
iron base. The turbine requires pra 
tically no attention, is self-lubricating 
throughout and is entirely enclosed 

a dust-proof case. The extremely hig! 
speed at which the turbine operates 
permits the use of smaller fans to s 
cure and maintain the required pr 
sure. The blower consists of a seam 
less cast iron shell and a heavy ste 
plate blast wheel mounted on a rigid 
hub or spider. On the smaller siz 
the blast wheel is hung directly 
the turbine shaft, thus doing aw 
with all the bearings on the fan. 

the larger sizes, oil ring bearings 
used to prevent any undue strain 
shaft. 
nected there is no possibility of 


the turbine 3eing direct-c 


parts of the mechanism getting out 
alignment 


the orders closed 


Northern 


Among recent 
Engineering Works, 
One fivi 
Newten cupola, Rackingham Found: 
Co., Rackingham, N. C 
Newten Intersta 
Drainage & Investment Co.; one No 
Newten Cadillac Machin 
Cadillac, 


the 


troit, are the following: 
Machine 


three-ton cupola, 


cupola, 


Mich 
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A FLOOR CONTROLLED ELEC- 
TRIC TRAVELING CRANE. 


T floor controlled electric travel- 
ng crane, shown therewith, is espe- 
cially useful in foundries and other 


ps in moderate capacities ranging 
mm one to five with 
ym 12 to 40 feet. 


either one, two or three motor de- 


tons spans 


It can be made 


signs. It consists of a double girder 
ridge on which travels a trolley sup- 
ting a Northern, Junior type, elec- 


tric hoist. The trolley is so arranged 


may be operated in either high, 
lium or low positions, thus readily 


lapting it to any height of ceiling, 


r any established distance from rail 


try 


iss. The hoist is equipped with 
chanical and electric brakes and has 


utomatic limit stop for block. 


ny type motors can be used and 


ay be either direct alter- 


or 
current. 


electric brake is so designed 


acts at once if the current is 
token. The mechanical brake not 
nly assists in holding the load but 


ls in controlling the lowering oper- 
The automatic limit stop does 
the 


pend upon hoisting ropes 
t operation, but is controlled by a 
screw. The hoisting gears 


the spur gear type enclosed en- 
f the spur oil tight case, The con- 

have resistance for a 
inge of speed, thus making the 
well for 


ample 


adapted work over 


y floors. The crane 
led from 


ler ropes or 


is usually 


the floor either by 


levers, but it can 
inged for control either from a 
iched to the bridge or from a 
ulpit on the well 
1 for installation in the bays of 
buildings the main 
The 


Northern 


floor. It is 
or in floors 
uller buildings. 


ctured by the 


crane is 
Engi- 


g Works, crane builders, Detroit 


CHAIN BELT-DRIVEN TUMB- 
LING MILL. 

A tumbling mill driven by an inter- 
locking chain belt, built by the Chain 
selt Co., Wis., is 
in the accompanying illustration. 


shown 
Ow- 


to the large amount of dust usu- 


Milwaukee, 


ing 


. 
ally present in the 


) cleaning 
wear on gears by which these mills 


rooms, 
are usually driven is unusually 
the 
minimum. 


heavy, 


whereas the wear on chain is re- 


The lar 


the g 
1e end of 


duced to e 


1 
if 


sprocket rim is bolted onto tl] 


he drum of the mill and is made in 


t 
halves to facilitate its re ral withot 
halves to facilitate its removal without 


disturbing the end housing. The driv- 


ing sprocket on the center shaft has 


a spiral clutch attached, which is 


thrown in and out for starting and 


stopping the machine by the movement 
of a the The 


t are made of malleable 


lever at side. links of 


the chain iron, 


riveted together, and are made to 


withstand severe service 


fuel oil furnaces manufac- 


Alfred Fisher, 103-7 West 


Crucible 


tured ‘by 





BeLT- Dr 


CHAIN 


VEN TUMBLING 


FLoorR CONTROLLED ELECTRIC TRAVELING CRANE 


Monroe street, Chicago, for melting 
non-ferrous metals, shave ‘been  in- 
stalled in the following plants: Pen- 
berthy Injector Co., Windsor, Can.; 
Somerville Limited, Toronto, Can.; 
Canadian Wolverine Co., Chatham, 
Ont.; Detroit—Clayton & Lambert 


Mfg. Co., Detroit Sanitary Co., Eclipse 
Foundry Co., Sherwood Brass Works, 
Detroit Lubricator Co., Penberthy In- 


jector Co., Capitol Brass Works and 
American Injector Co.; Milwaukee— 
Milwaukee Valve Co., Milwaukee 
Bronze Castings Co. Rundel & 
Spence; Frost Mfg. Co., Kenosha, 


Wis.; Aluminum Mfg. Co., Two Riv- 
ers, Wis.; Ferd. Messmer Mfg. Co., 
St. Louis.; J. L. Mott & Co., Trenton, 
N. J.; Mark Mfg. Co., Evanston, II1.; 
Western Electric Co., Hawthorne, IIL; 


Chicago—Federal Co., Findisen, Kropf 
& Co, W. D. Allen Mfg. Co, 
J. Lowenthal & Sons, N. Deutsch & 
Co., A. H. Anderson Brass Works, 
Crane Co., Willy H. Lau & Co., Acme 
Metal Mfg. Co., Standard Metal Mfg. 


Co., Liquid 
Co., and «L. 


Carbonic Co., Hewitt Mfg. 
Wolf Mfg. Co. 


MILL 





IQA 


A NEW LINE OF AIR COMPRES- 
SORS. 

The accompanying illustrations show 

features of a new line of air com- 


pressors which have recently been 


placed on the market by the Thos. H. 





lic, SINGLI 


Dallet Co., Philadelphia. 


pressors 


These com- 
have developed several new 
ideas in compressor design. All parts 
requiring adjustment or renewals are 
readily accessible and a liberal amount 
of metal has been used where needed 
to insure rigidity in operation. 

The frame is of the open fork cen 
ter crank type, and is of massive de- 
sign to permit on each size of com- 
pressor, when desired, a greater range 
of capacity by substituting a cylinder 
of the next larger size than the stand 
ard to operate at 100 pounds pressure 
Thus, a 10-inch cylinder may be placed 
on an 8-inch compressor frame, giv 


ing somewhat increased capacity at 


slightly greater first cost. The line 
of compressors designed comprise both 
steam and belt-driven machines of the 
types In 


straight line and duplex 


the case of duplex compressors with 
compound steam cylinders, a reducing 
valve has been inserted between the 
high pressure steam pipe and the low 
pressure cylinder, enabling live steam 
to be fed to the low pressure cylinder 
for starting purposes, when the 


pressure cylinder has stopped 
dead center.’ 

\ir and steam cylinders are tied to 
gether and held in position, by means 


of an internally flanged distance: 
On the smaller sizes, this pt 


ports the air cylinder, but 
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larger sizes, the air cylinder is sup- 
ported on a 
piece is of circular section without the 
foot piece. Ample openings are pro- 
to permit adjustment of the 
stuffing boxes and tightening of the 


pedestal, while the tie 


vided 


STEAM-DRIVEN COMPRESSOR 


cylinder stud nuts. In the air cylin- 
ders, clearance space is reduced to a 
minimum, and all heads and cylinder 
walls are water jacketed. Means are 
provided for draining the cylinder and 
cylinder head jackets, an essential in 
cold weather. . Lubrication is effected 
by feeding oil into the intake passage, 
whence it is carried by the suction 
into the cylinder in the form of 


a spray. Mechanically-operated inlet 


valves are supplied on all sizes of com- 


when desired. The valves 


p! essors, 
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are ground to 
lapped to 


gage, and the val 
holes size. These con 
pressors are suitable for vacuum s 
vice, and are furnished with mecha: 
ically-operated 
vacuum. 

The intake valve is of the automa 
poppet type, and is contained in a m 
leable iron cage, which is in one p 
and combines both the seat for 
valve and the guide for the valve st 
The cage is threaded and screws 
the wall of the air 
only. It seats in a recess of the n 


inlet valves for hi 


intake cham 


cylinder wall, and has thin corrug 
copper gaskets to secure a tight jo 
The valve cage cap acts as a lock 
for holding the cage in place aft 
has been screwed down to its seat 
the cylinder. In the case of a « 


pound machine, corrugated copper gas- 


kets are placed under the valve cig 
caps on the high pressure cylinder 

insure against any leakage. 
proper is a hardened special alloy 


with seat and stem ground to gage 


The spring holder comprises a 
ring set into a recess on 


held 
tight to the stem by means of a 


taper 
valve stem and together 
taper ring slipping down over it 
hammering of the valve on its 
tends to tighten the spring holdet 
the stem 


instead of driving it 


This eliminates any tendency ot 


spring holder to shear off or 
loose from the stem. The disc! 
valve is of the automatic poppet 
and is contained in a valve cage 
malleable iron. The method of s 
ing in its cylinder and locking 
seat is identical with that of th 
take valve. 

The inter-cooler is of large c 
area, and employs the return flow 
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water circulation. Baffle plates are 
d to deflect the flow of air and aid 
its effectual contact with the cool- 
tubes. This method the 
temperature between stages to ap- 
ximately 
to 


temperature 


reduces 

the original 

the 
and 


temperature 
tends dis 
the 


Ca- 


reduce final or 


also 


irge 


required for a given 


The 


removed 


“sepower 
tuves 
the 
cooler box without disturbing any 
the The i 
supplied pop 
drain 


of cooling 


intact 


‘ity. nest 


y be from il- 


piping. inter-cooler is 


with a safety valve 


ssure and valve. 


gage 


The belt-driven machines are pro- 
vided with an unloading device, which 
itomatically unloads the air cylinder. 
When a 
reached 
inlet 


In ler 


predetermined pressure is 
the receiver, 
valves at both 


held 


) taken off of the compressor, allowing 


in one or more 


of the 


the 


ends cyl- 


are open and load is 


o run light until the pressure drops 
in the receiver, upon which the valves 


ire released and compression resumed. 


On the steam machines, a combined 
speed and pressure governor is used, 
which unloads the air exactly the 


same as ona belt-driven machine, and, 
the same time, controls the speed, 


lowing a single steam machine to 
just turn over when unloaded and 


ringing a duplex or compound ma- 
thine to a dead stop. 
The steam cylinder and valve 


gear 


g f the steam-driven machines give a 
igh efficiency with slight attention. 

\ plain balanced D slide valve is 

d on the small and medium sized 


achines, while a Meyer balanced ad- 
istable cut-off valve is employed on 


larger machines. The steam cyl- 
ders are lagged with mineral wool. 


‘ 
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On all steam-driven machines the gov 


ernor is equipped with a safety stop 


device, which will stop the machine, 


if the governor belt breaks. 
The 


pattern 


cross head is a 


of 


new type box 


semi-steel. The shoes are 


IO5 


of a duplex shaft, the portion in the 
center is enlarged to accommodate the 
heavy flywheel. 


The compressors are built in sizes 
ranging from 8-inch stroke up to and 
including 164inch stroke, and give a 
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lic. 2—CARRIAGE ARRANGI 


adjustable and have large 
Side 


bearing sur 


faces. 


bearings allow easy ac 
cess to the cross head shoe binder 
bolts. The cross head pin is fitted to 


tapered seats in the cross head, drawn 
tight on the tapers by means of a nut 


held in position by a pin. The con- 
necting rod is of the marine type, and 
is adjustable at the cross head end by 
means of a split box. The crank pin 
end is adjusted by removable tin liners 
The crank shaft is forged from a solid 


billet of open-hearth steel, and in case 
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1—CARRIAGE USED 





AS 


A Movpinc BENCH 


D FOR HANDLING LADLE 


range of capacity of 79 cubic feet of 
free up to 1,200 cubic 
feet. 


air per minute 


A COMBINED MOLDING BENCH 
AND LADLE CARRIAGE. 


A novel, combined molding bench 
and ladle carriage, built by the J. W. 
Paxson Co., Philadelphia, is shown in 


Figs. 1 and 2. When used as a bench, 


Fig. 1, it is easily moved along the 
floor as the day’s work progress-s, 
and in Fig. 2 the front bar is shown 


removed and the shank of the ladle 
is resting on the two center uprights. 
To facilitate the and 


ward movement of the ladle, the shank 


for- 


backward 


rests on wheels inserted between the 


upright supports. By the use of this 
device one man only is required for 
pouring off a ladle holding 600 pounds 
of The track 


the manufacturer 


iron. width of recom- 


mended 


5 to 6 


is from 


by 


FeCe. 


The 
Wheel 
Rupert 
the 


Emery 


Indianapolis, 


Crescent 
Co.. 
Co p 


manufacture 


Corundum 
succeeds the 


a are . 
which was engaged in 


corundum wheels 
The 


QO. 


of 


for grinding officers 
this 


president; 


purposes. 


of concern are R 
G 


president and treasurer, 


Rupert, 
Browne, 
and R. O 


super- 


Chester vice 
Ru- 
and 


pert Jr., secretary general 


intendent. 

















Fic. 1—LAarce 
A LARGE JARRING MOLDING 
MACHINE. 

The Herman 
Co., Zelienople, Pa., recently 
ed a 


equipped with a table plate 6 


Pneumatic Machine 
complet- 
large jarring molding machine 
x 9 feet. 
This is the largest machine yet made 
by this concern, and a successful dem- 
onstration of its operation was con- 
ducted at the 
of the United 


dry Co., Pittsburg, on Saturday, Jan. 


Frank-Kneeland plant 
Engineering & Foun- 
16. The machine is for installation in 
the plant of the Modern Foundry Co., 
Oakley, near Cincinnati, O. The table 
of the mach‘ne Figs. 1 and 


Z. as 214 


shown in 


inches thick and is braced 


underneath by eight mbs. 6 inches deep 


and 2 inches wide. The plate is made 
of cast steel and is provided with an 
apron which encircles its edge and 
effectively prevents the sand from fall- 
ing into the interior of 


The flask 


tion was made 


the machine. 


used when the demonstra- 
was 3 feet 6 inches x 
4 feet x 8 feet, and weighed 314 tons 
The pattern was that of a stand used 
work. Including the 
flask, 


drawing the pattern and ramming, the 


for rolling mill 


filling of the rolling it over, 
mold was completed in 46 minutes, as 
compared with nine hours when made 


The 


however, was 32 seconds and the 


by hand. actual ramming time, 


mold 
was jarred 45 times 

The method employed for ramming 
Herman machine 


molds on the con- 


and downward 


table 


sists of an upward 


movement of the plate, which 


HERMAN JARRING MOLDING 


MAcHINE. TABLE, 6 x 9 FEET 

strikes upon a resilient surface located 
in the base. the sand to 
the pattern, 
and 


This causes 
be packed uniformly over 
thereby swells. 
with 20 
inches in diameter, 
the 


preventing scabs 


The table plate is provided 


/ 


jarring bosses, 5%4 


which strike upon same number 


of discs located upon the upper side. 


of the which is 


of heavy cast iron construction, weighs 


base of the machine 
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about eight tons and is reinforced 
with cross section ribs extending its 
entire height. 


On of these ribs are 
openings 5 inches square in which ave 
placed a set of steel discs to corre- 
spond with the jarring bosses on the 
table plate. The machine is operated 
by compressed air, which passes 
9-inch valve 
plate 2% _ inches. A 
tripper on the table plate when it has 
reached th's height in its upward 
travel reverses the valve, instantly ex- 
pelling and permitting the 
table plate to drop. The operator can 
absolutely control the number of 
strokes required for ramming the mold. 


top of each 


through a and raises 


the table 


the air 


The cylinder is 28 inches in diameter 
and has a lifting capacity of 14 tons 
with 80 pounds of air. There are 16 
guides on the outer edge of the table 
plate, which, with the long bearing of 
the plunger, afford ample means to 
steady it while the machine is in op- 
eration. The 20 jarring discs are 
distributed under the table 
plate, the outer disc being placed with 
in 6 inches of the edge, thereby elim 
inating any vibration which might be 
caused by the use of one disc located 


equally 


at the center of the machine or around 


the cylinder. Immediately following 
the demonstration, orders for two ma 
chines of a similar size were placed 
with the Herman Pneumatic Machine 


Co. Charles Herman, originator of 








ON HERMAN JARRING MACHINE. 


WEIGHT, FILLED WitH Sanp, 3 


Tons. Size, 3 Feet 6 INcHES x 4 Feet x 8 FEET 
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the jarring principle of ramming 
molds, and vice president of the Her- 
man Pneumatic Machine Co., is shown 
at the side of the machine in Fig. 2. 

The amount of work that can he 
produced by a machine of this type 1s 
practically unlimited. It is largely 
governed, however, by the equipment 
of the foundry for handling sand 
and flasks expeditiously, and sand con- 
veyors for filling the flasks should be 
used in order that no delay is encoun- 
tered in ramming the molds. Where 
the amount of large work is insufi- 
cient for a machine of this size, sev- 
eral smaller flasks containing molds 
up to its capacity may be rammed at 
the same time. Jarring machines of 
smaller sizes made by this concer: 
are provided with lifting, roll-over and 
pattern drawing devices. These ma- 
chines are built with table plates of 
the following sizes: 24 x 30, 35 x 38, 
40 x 50, and 60 x 60 inches. If it is 
not desired to use the roll-over at- 
tachment, the machine so equipped can 
be used for jarring purposes only. 





PAXSON-DEEMER SIDE BLOW 
CONVERTER. 

The Paxson-Deemer side blow con- 

verter for the manufacture of steel 

for casting purposes embodies a num 
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Fic. 1—PaxsoN-DEEMER CONVERTER. AR- 
rows SHOW How THE METAL Is 
ForcED TO THE OpPposiTE SIDE 








OF THE VESSEL BY THE BLAST 
r of practical features whereby the 
arge is decarbonized in a_ shorter 
ne than in the ordinary side blow 
mverter, effecting a considerable sav- 
g of metal which would otherwise 
burned out when the conversion 
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process is prolonged. As shown in 
Figs. 1 and 3, the vessel is of a dif- 


ferent form than generally designed 


and permits of the introduction of the 
blast through an increased number of 
tuyeres over a large area of the bath. 
As shown in Fig. 1, the blast strikes 


the metal partly above and par 


low the surface, blowing it to the op- 
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Fic. 2—PLAN VIEW oF CONVERTER 
SHOWING TUYERE ARRANGEMENT 


posite side of the converter, thus agi 
tating the bath and circulating the 
metal very rapidly, resulting in the 
oxidation of the silicon, which pro- 
duces a high temperature and removes 
the impurities in a very short time 

A plan view of the converter show- 
ing the wind box and _ tuyeres is 
shell is built 
of heavy steel ‘plates and the wind 
box, trunnions, housings, and all other 
parts are made of steel castings. As 


shown in Fig. 2. The 


sS- = 


the converter is made in only one size 
for the production of four-ton heats, 
its capacity can be reduced for smaller 
charges by increasing the thickness of 
the lining. 

The converter is built by the J. W. 
Paxson Co., Philadelphia, who will de- 
sign, erect and equip a complete steel 
casting plant, if desired, under the 
supervision of Selden S. Deemer, who 
has had more than 20 years’ experi- 
ence in the manufacture of steel cast- 
ings. 


On Feb. 1, Hickman, Williams & Co., 
Chicago, producers and merchants of pig 
iron and coke, will establish offices in 
New York, Philadelphia and Boston, with 
eastern headquarters in the Terminal 
building, 30 Church street, New York 
City. The offices of N. S. Bartlett & 
Co., 126°State street, Boston, and those 
located in the Harrison building, Phila- 
delphia, will be occupied by Hickman, 
Williams & Co., after the date noted 
above. The eastern offices will be under 
the direction of J. O. Henshaw, who will 
retire as a partner of the firm of N. S. 
Bartlett & Co., and at the same time 
will become a member of the firm of 
Hickman, Williams & Co. As far as 
possible the entire organization of N.S. 
Bartlett & Co. will be retained. In addi- 
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tion to the various brands of pig iron, al- 
loys and coke, for which Hickman, Wil- 
liams & Co. are now selling agents, this 
concern will continue to handle all of the 
brands of iron, coke, etc, that N. S. 
Bartlett & Co. have sold in the past. 


TRADE PUBLICATIONS. 

SHOP HEATING.—An extensive treatise 
containing many practical suggestions on shop 
heating, written by F. R. Still, has just been 
published in booklet form by the American 
Blower Co., Detroit. It contains many prac- 
tical hints relative to the heating of foun- 
dries and machine shops by the blower sys- 
tem. This concern is also sending out con- 
siderable literature, including a pamphlet de- 
scribing forge blowers, a catalog devoted to 
steam traps of the tilting tank type, as well 
as an eight-page bulletin describing variable 
speed steam engines, vertical valve oiling en- 
gines, disc ventilating fans and 4 typical in- 
stallation of the heating and ventilating ap- 
paratus made by this concern. 

OIL BURNING APPLIANCES.—The Hauck 
Mfg. Co., Brooklyn, N. Y., has. put 
out an illustrated 8-page bulletin, series 27, 
describing its portable oil burners designed 
for skin drying molds, heating ladles, burn- 
ing-On castings, firing-up cupolas, brazing, ete. 
The apparatus is illustrated in detail and some 
interesting data are given. 

WIRE BRUSHES.—The American Wire 
Brush Co., 277 Greenwich street, New York, 
has recently brought out a variety of litera- 
ture, illustrating and describing its brushes in 
which the wires are fastened by a novel and 


patented method. A particularly complete line 
is made for use in foundries, forge and ma- 
chine shops. 

TURBINE BLOWERS.—The D’Olier En- 
Philadelphia, Pa. has issued 


gineering Co., 
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Fic, 3—Cross SecTION OF PAXSON-DEEM- 
ER CONVERTER, SHOWING ‘TUYERE 
AkKRANGEMENT 


two bulletins, one devoted to a description of 
steam turbines for direct and belt connected 
service for operating pumps, blowers and gen- 
erators. 3ulletin No. 9 describes horizontal 
centrifugal pumps of various types. 
FOUNDRY EQUIPMENT.—The Northern 
Engineering Works, Detroit, in booklet No. 
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93, briefly refers to its extensive line of foun 
dry machinery and equipment. The matter is 
presented in condensed form, well illustrated, 
and is merely intended as a reminder to the 


foundryman considering improvements and ex- 
tensions. 

MULTIPLE MOLDING.—1 
Molding Machine Co., Detroit, 


alog outlines some of the 


in a 32-p% 
many 
describes the 


and 


The catalog is handsomely ilh 


multiple molding and 


multiple molding machine 


operation. 


trated and contains many views of intricat 
patterns which are successfully molded on this 
machine, and molds are also shown stacked 
for casting purposes. Some of the advantages 








The Auburn Foundry Co., Auburn, Ind., is 
recting a new plant which will consist of a 
foundry, 52 x 75 feet, cupola and_ grinding 
rooms, 25 x 52 feet, and a pattern shop, 25 
x 30 feet. The tumbling mills will be located 
in a department of the foundry, 12 x 18 feet 
Gray iron castings will be made and equip- 
ment will also be installed for producing brass 
castings. 

The Sayre Iron Works, Inc Phoebus, Va., 


is building a concrete foundry, 70 x 200 feet, 


th 





which will be completed in about two months 
This concern succeeds Sayre Bros., Inc., whose 
plant was destroyed by fire last yea 

The Cedarburg Foundry Co., Cedarburg, 
Wis., has awarded contracts for rebuilding its 
plant recently destroyed by fire lhe new 
Structure will be 60 x 8&5 feet f cement 
block construction, and will be ready for 
occupancy early in February 

A new foundry is being erected at Green 
Bay, Wis., by Joseph Rothe The building 
will be of concrete construction, 80 x 120 feet 

The Sioux City Foundry & Mfg. Co., Siow 
City, Iowa, has commenced the erection of 
a foundry, boiler and machine shops rhe 
foundry will be 75 x 100 feet. 

The Duncan Foundry & Machine Co., Pe- 
oria, Ill., is erecting a new foundry, 120 x 
160 feet. 

The American Car & Foundry Co. has 
been considering the erection of a Canadian 
plant. Several sites have been offered at Ham 
ilton, Ont. 

The Johnson Traction Engine Co. has pur 
chased a 9-acre site near Sunnyvale, Cal., 
where it will construct a new _ plant rhe 
machine shop will be 60 x 250 feet and the 
foundry, 60 x 280 feet The expenditure for 
the buildings and equipment is estimated at 
about $40,000 

Boyd & Co., Huntingdor Ouebec will add 
a foundry for the producti of castings for 
its line of hay presses, threshing machines, etc 

The Canada roundry Co., Ft. William, Ont., 
Can., will build an addition to its plant at a 
cost of $17,000. 

The Garrie-Brook Mf, ( Pembrok Ont 
Can., will erect a foundry for the n facture 
of gray and malleable iron castings 

The Syracuse Die Molded Casting ¢ Syra 

se, N. Y., has been incor ited with $10, 

0 capital, to engage in the manufacture of 
castings from die molds, wl will subse 
quently require no finishing. Tl ern | 
leased a portion of the factory ulding at 
303 Wall street, and at the | ent will 
confine itself to producing difficult irts of 

hines made of aluminum and other alloys 
equal in strength to ordinary brass castings. 

O. M. Gale is president and treasurer; O. E. 


claimed fi 
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rr the 


a reduction 


multiple 





molding process in- 


of labor, minimum handling 


of sand, smaller number of flasks required, in 


creased output per square foot of floor 
space, reduction in pouring labor, less weight- 
ing and clamping, and no rolling over of the 
molds is required. 

MOLDING MACHINES.—The J. W. Pax 
son Co., Philadelphia, in bulletin No. 19 
lescribes and illustrates its line of molding 
machines. These include a rock-over, in which 
the flask and mold drop away from the pat- 
tern, aS well as a Glenwood rock-over ma 
chine, An interesting application of P. H. 
pneumatic squeezer rock-over machines, all on 
the same bed plate, is also shown. Another 
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and J. H. Johnston, 


William 


Johnstown, 
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future. 
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Houston, 85 x 150 
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feet. A machine department has also been in- 
stalled and this concern is now in _ position 
to furnish steel crank shafts and connecting 
rods in the rough as well as finished. The 
company has been reorganized by the election 
of the following officers: S. C. French, pres 
ident; F. A. Stewart, vice president, and H, 
L.. Chapman, secretary and treasurer. 

The T. H. Symington Co., Baltimore, Md., 
has secured an option on a 20-acre site at 
Rochester, N. Y., and has decided to erect 
a large plant for the manufacture of malleable 
iron journal boxes for freight and passenger 
cars, ball bearing center plates and miscel 
laneous railroad malleable castings The new 


plant wil 
will 
power 


pl 


plant in 


Rochester, 


crease in 
erable 
cover the 
out draw 
pany 

000. 

A; 34. 
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Chicago, has awarded 


to H. I Kreusler & Co., Pittsburg, 
erection at Verona, Pa., of a found 
x 323 feet, machine shop, 129 x 368 
shipping room, 64 x 129 feet. The 
will be of steel, brick and_ rein- 
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machine intended primarily for brass foundry 


head an 
hand 


with a_ revolving 
A double 


use is equipped 
pneumatic rammer. 


arm squeez 


equipped with a knee-pad, vibrator, aluminu: 
pattern plate, etc., is also shown, as well 
pipe molding machines of various designs. A 


interesting rotary molding machine is descri 


which accomplishes in one movement the ra 


ming, rolling over and stripping of the 
tern. A small hand squeezer for brass f. 
dries is also illustrated. Another pamy 
issued by the J. W. Paxson Co. 
scribes a combined molding bench 
ladle carriage, which saves labor 
prevents accidents in pouring, and _ furt 


more effects great economies in molding s; 








The A. P. Smith Mfg. Co., Newark, N ; 
shortly expects to begin work on the 
struction of its new plant for the manu 
ture of tapping machines, valves and ger 
water work supplies. It will be built at East 
Orange, N. J., adjoining the works of the 
Sprague Electric Co. The main building 
be 50 x 215 feet, of reinforced concrete 
struction and the plant will also include a 
pattern storage building, 45 x 90 feet, power 
house, 40 x 60 feet, foundry, 50 x 100 feet 
and machine shop, 100 x 155 feet. 

The Turner & Seymour Co., Torring 
Conn., will erect a foundry 50 x 100 f 

Mitchell & Van Meter, Pottstown, Pa 


having plans prepared for a _ brass f 
40 x feet. 


Shull 


& Mfg. Co., 


pattern s 


Steel Casting 


is building a large 
vault. 


The 
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The 
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Machine 
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foundry. officers 
W. 
president; J. 
faker, 
The 
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Foundry, 
40-foot 


company a: 
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Thomas, treasurer, and ( 
& Engineering ( 
successor of the Mays 
& Marine Co., adding 
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110 
includes a 4 


Foundry 


is 
and is 


feet. 
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bay, 


be 


bl wer, 


erecting a_ Side 55 = 


equipment that will installed 


inch cupola, air compressor, 


tumbling mills, ete. 


of 


matic chippers, 
At the 
Clerkin Co.. 


a large addition 


Tappir 
to et 


annual meeting the 
Akron, O., it 


to 


was decided 


the foundry operate 


+} 


this concern. 

The Eberman-Bailey Brass Works has 
organized at |Jamestown, N. Y., to engage } 
the manufacture of brass castings, and a 
dry will shortly be erected. H. J. Ebe 
and J. A. Bailey, formerly of the Art M tal 
Co., of (Jamestown, comprise the new ¢ 

The Fairfield Aluminum Co., Fairfield, 


manufacturer of high grade aluminum ca gs 


has built an addition to its foundry 
installing 12 melting furnaces. 

The Bessemer Soil Pipe Co., Bessemer 
will shortly erect an extension to its 
which will provide room for 14 new 
for making pipe from 2 to 6 inches 
eter Another cupola will be added 

The foundry department of the Frank 
ber soiler & Machine Works, Fort W 
Ind., has been leased by Joseph Steib, 
issumed the lease upon the retirement otf 
Kk. Herdin An addition to the present 
ings, 60 x 100 feet, will be made, and 
foundry will be located on the north end 
the property, occupying a space 60 x 70 t 


A new cupola will also be installed, 
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Don’t Argue. Get Busy! 


@ It is always the other fellow who ought to be satisfied with 
what he has. 











@ As long as you are not satisfied with what is coming your way, 
there is some hope for you. 


@ As long as the state of affairs in the foundry is not up to par, 
it is up to you to make it so. 


@ As long as you feel you could do it if you knew how, it 
can be done. 





@.I am no prophet; I have no second sight; it is simply a 
case of look at things as they are, and act. 


@ There is a chance for everybody at the present market prices, 
to buy economically, and this may not happen again for some time. 


@ Everything is improving, some of my customers are melting 
100% more than they did two months ago. 


@ It looks good to me, and I want my friends to know it. 


@ Don’t argue about what has gone before; act. 


THE SALESMAN. 
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West Virginia, Tennessee and Kentucky Districts 
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Imported and Domestic 
FERRO-SILICON AND FERRO-MANGANESE 
“ROSICLARE” FLUOR SPAR 
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FRANK SAMUEL 
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All Grade Cast Scrap Iron 
for Cupgla Use. 


Cround 807 Ferro*Manganese 
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CONNELLSVILLE 


FOUNDRY CO 


WASHINGTON 72-HOUR FOUNDRY COKE is gw; 
sulphur and superior to most Connellsville coke now o 
market in strength of structure. The latter factor igsu 
greater efficiency, larger yield of iron, and more gg 
satisfaction than could be expected from probab 
phur but softer structure cokes. It is particulagy 


adapted 
for extra heavy cupola practice. 


Write us. 


WASHINCTON COAL & 


Sales Office 7 Wood §$t. 
Pittsburgh, Pa. J 
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